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Evan Denney, PhD
This paper analyzes the federal, state, and local regulations and policies that 
protect riparian and wetland areas in the Western United States. The paper includes a 
study of tiie functions and values of riparian and wetland areas and various non- 
regulatory strategies for their protection. The zoning, building, subdivision and 
environmental regulations for 13 cities and counties in the Western United States were 
analyzed for their effectiveness in protecting riparian and wetland areas.
Following analysis, a program for the City of Missoula, Montana, is prescribed. 
The program includes zoning and subdivision regulation, public education, acquisition, 
and mapping components.
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INTRODUCTION
Throughout history, riparian areas have played an important role as sources of
water, transportation corridors, and the home of a wide variety and plentitude of plant and
animal species. Riparian areas represent the transition between humans and water and
play a critical role in maintaining water quality and quantity, fish and wildlife habit,
stormwater management/urban runoff, recreational and aesthetic values, flood control,
and economic values of a city. The US Forest Service and the Bureau of Land
Management define riparian areas as:
...geographically delineated areas with distinctive resource values and 
characteristics that are comprised of both the aquatic and riparian ecosystems. 
Riparian areas may be associated with lakes, reservoirs,estuaries, potholes, 
springs, bogs, fens, wet meadows, muskegs, and ephemeral, intermittent, or 
perennial streams. Vegetation of overland flow areas such as draws and coulees 
that have deep soils with high available water capacity is included in this definition 
(Hanson et. al., 68).
Saogtmsh and gran
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Figure I 
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For the purposes of this paper, riparian areas also include streams, lakes, and wetlands as 
defined by the US Army Corps of Engineers.
Healthy riparian areas have an abundance of lush vegetation. Because of the 
privacy and aesthetic beauty offered by this vegetation, they are also among the most 
desirable places to live. By regulating development near and within riparian areas, 
communities can protect these valuable resources. A comprehensive strategy for 
resource protection at the local level would likely include both regulatory and non- 
regulatory approaches. Though non-regulatory techniques are to be examined, the focus 
of this paper is on regulation.
In Montana, almost all naturally occuring deciduous vegetation is associated with 
riparian or wetlands areas. This lush vegetation that provides many of the aforementioned 
values also attracts urban development. Urbanization has degraded, and continues to 
degrade riparian areas of U.S. cities. Though no estimate for the loss of purely riparian 
areas is available, wetland losses in the US since 1780 are estimatated at 53%, primarily 
due to agriculture and urbanization (Dahl, 6).
Though agricultural acitivities account for the greatest destruction of wetlands and 
riparian areas, local governments have little control over farming practices.
Urbanization, however, falls directly under their jurisdiction. Local governments can 
protect sensitive areas through zoning, subdivision regulation, and special ordinances. 
Many cities and counties of the Rocky Mountain west face significant residential and 
commercial growth that will likely place greater pressure on these valuable resources. 
With policies and regulations to guide new development in riparian areas, local 
governments can protect and enhance them.
Wetlands in the US are protected under the Clean Water Act (33 USC 1251- 
1376). Under sections 401 and 404 of the above act, a permitting process is administered 
by the US Army Corps of Engineers for areas delineated as wetlands. In the west, 
however, most riparian areas are not covered by the definition of a wetland adopted by 
the Army Corps of Engineers. As Kusler notes.
.. .there are major differences between eastern and western riparian habitat. In the 
East, riparian habitat is often wet enough to actually qualify as * wetland’. Eastern 
fish and game management personnel often view stream-side habitat as not as 
inqK>rtant, firom a waterfowl perspective, as classic marshes. Consequently, 
riparian habitat is not often viewed nationally (in the East, Northeast, Midwest, 
and Southeast) as particularly valuable. In contrast, in the West, riparian habitat is 
much drier and does not qualify as wetland although it may play an equally 
important or more in^ortant role (in a relative sense) than eastern wetlands for 
fisheries, wildlife, pollution control and other wildlife (Kusler. 1985).
Because riparian areas receive no explicit protection, their functions as providers of 
wildlife habitat, water quality maintenance and recreational opportunities remain at risk.
Methodology
Urbanization in rapidly growing cities of the Rocky Mountain West threatens to 
degrade riparian areas. Existing regulations at the federal and state levels, as well as 
local floodplain ordinances, fail to adequately protect these areas. Because of this lack of 
protection, a strategy for local protection of riparian areas is needed.
Through the regulatory powers of zoning and subdivision review, local 
governments can protect these areas by controlling residential, commercial and industried 
development. Based upon research of local regulations in selected western communities,
and input from local resource agencies, a model for riparian protection in Missoula was 
developed.
This paper is a descriptive analysis of existing riparian resource protection 
strategies of mostly western cities and prescribes a model for Missoula. Frequently, local 
riparian area regulations are contained within a wetland/stream corridor ordinance or 
zoning overlay district. These documents were obtained from the local governments and 
evaluated based on common elements among them (definition, buffer requirements, 
landowner provisions, and mitigation/enhancement provisions) using a matrix.
A twelve question telephone interview was used to evaluate community 
regulations. Though the personal interview technique is the preferred method, 
geographical and financial constraints made this option unavailable. Interviews were 
conducted with the person responsible for the administration of the regulations, usually a 
resource conservation or environmental planner. A copy of the survey is contained in 
Appendix 1.
VALUE AND FUNCTIONS OF RIPARIAN AREAS
Riparian areas provide several well known functions. Among the most important 
are the roles played in water quality protection, soil erosion, hydrologie regulation, 
wildlife habitat, and cultural values.
Flood Control
Though hydrologie regimes - the quantity and timing of stream flow - are heavily 
dependent on climate and precipitation patterns, riparian vegetation also plays a 
significant role. Vegetation passes moisture to the atmosphere via transpiration.
Wetlands and Floodplains provide natural strorage of floodwaters, while the vegetation. 
normally present slows the flow o f flood waters by its physical presence (Stabler, 1985).
Riparian vegetation and soil acts like a sponge, absorbing and then slowly 
releasing flood waters. Further, vegetation retards runoff, allowing water to more 
completely infiltrate the soil. These characteristics help reduce both floods and droughts, 
making a viable water supply available throughout the year.
In a 1965 study o f the Charles River watershed in eastern Massachussetts, the US 
Army Corps o f Engineers detemined that the most effective and least expensive 
alternative for flood control was to acquire wetlands upstream. If 40% of the wetlands 
upstream were drained or filled, the Corps would need to construct $100 million worth of 
levies and dams (Spim, 1992). The Corps report asserted that “The logic o f this scheme 
is compelling. Nature has already provided the least cost solution to future flooding in the 
form of extensive wetlands which moderate extreme highs and lows in stream flow.
Rather than attempt to improve on this natural protection mechanism, it is both prudent 
and economical to leave the hyrologic regime established over the millenia undisturbed” 
(US Army Corps of Engineers, 1976). Wetland acquisition would not only be more 
ecologically sound, but also less expensive.
In the arid and semi-arid west, removal of woody riparian vegetation may result in 
the loss of summer stream flows in streams that would naturally flow year round. This is 
primarily because of reduced water storage capacity formerly available in the riparian 
vegetation (Stabler, 1985). Healthy riparian areas may reduce overall stream flows, as 
some moisture is transpired into the atmosphere. Without the vegetation, more runoff 
would directly enter the stream.
Water Temperature
A significant resource to Montana, both economically and ecologically, is its high
quality fisheries. The prized game fish in the trout species require cool stream 
temperatures. Overarching riparian vegetation provides summer shade to the stream 
channel, reducing the water temperature. Lower stream temperatures also increase the 
capacity of water to carry oxygen, and thus, to decompose organic matter. Additionally, 
hydrologie regulation afforded by healthy riparian areas ensures that greater stream flows 
will be available in the summer months, further reducing stream temperatures. (Binford 
& Buchenau, 1994).
Soil Erosion and Sediment Control
Riparian vegetation plays an important role in retarding soil erosion and
preventing excessive amounts of sediment from entering the stream. Though some 
upland erosion is natural, the riparian area helps regulate the balance between sediment
production and transportation. Excessive sedimentation covers the gravelly river beds 
that eggs and young fish need to survive, and destroys habitat for aquatic invertebrates 
such as insects and crustaceans (Binford & Buchenau, 1994). Riparian vegetation serves 
as a trap, filtering out much of the sediment, while allowing enough through to recharge 
the stream with necessary nutrients.
Water Quality
Water is a necessary component of all life. In recognizing the importance of this 
resource, water quality should be defined in terms of the “suitablility of water for its use, 
whether by biological communities or by people” (Binford & Buchenau, 1994).
Wetland and riparian areas comprise the transition between aquatic and terrestrial 
systems. Because of this, they can act as filters for sediment, nutrients, and 
contaminants. Mitsch and Gosselink (1986) have identified six basic attributes that 
influence chemicals that pass through them:
1. Reduction in velocity as streams enter wetlands that causes sediment to drop 
out of the water column.
2. Variety of chemical processes about in wetlands (precipitation, denitrification, 
etc.) that can act to remove chemicals.
3. High rate of primary production that can cause mineral uptake into plants and 
possible storage in roots.
4. Diversity of decomposer organisms in sediments.
5. High amount of contact between water and sediment that leads to maximized 
exchange of the two.
6. An accumulation of organic peat (in many wetlands) that can promote the 
permanent burial of substances (Mitsch & Gosselink, 1986)
Water quality is affected not simply by the ability o f wetland and riparian areas to 
filter sediment, but rather by the cumulative effects of the previously mentioned 
attributes: hydrologie regulation, water temperature, and erosion control. Lower water
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temperatures retard eutrophication, while consistent stream flows help control erosion 
and maintain water temperatures.
Fish and Wiidlife Habitat
Wetland and riparian areas provide important survival needs for a variety of
wildlife. Migratory birds use wetlands extensively as feeding, resting, breeding, and 
wintering habitat (Haley & Hillard). Healthy wetland and riparian areas help regulate the 
microclimate, providing warm shelter for wildlife on very cold days.
Riparian areas provide habitat for a vast array of species, many of which are 
threatened or endangered. A 1979 study of terrestrial invertebrates in the Blue Mountains 
of eastern Oregon and Washington revealed that 285 (75%) of the 378 species present 
either depended on or preferred riparian habitats (Thomas, et. al., 1979).
Because they parallel streams, riparian areas are linear in nature. This lineal 
attribute may serve as a migration corridor, both for seasonal and daily movements of 
wildlife. Other benefits provided by riparian migration corridors include the dispersal of 
gene flow among populations and allowing long-distance range shifts of species (Noss, 
1986).
Recreation/Aesthetics
Wetland and riparian areas provide important recreational and aesthetic attributes
to our communities. Because wildlife are dependent upon or attracted by riparian areas, 
they offer viewing opportunities for hikers, canoers, and walkers. The often tranquil 
settings created by wetlands provide a reftige for those seeking peaceftil solitude.
Painters and writers have used wetlands as a subject of their work for centuries (US EPA, 
1988).
Because of their linear nature, riparian areas are not only excellent transportation 
corridors for wildlife, but also for humans. Trail systems that parallel stream corridors 
provide a safe and scenic means of getting from one place to another. To gain 
appreciation for the importance that people are once again placing on riparian and 
wetland areas, one need only look at the increase in greenways throughout the US. In 
1987, the President’s Commission on America’s Outdoors recommended the 
establishment of “a network of greenways across America” (Little, 1990).
Greenways can provide recreational opportunities such as hiking, jogging, 
bicycling, sightseeing, and other outdoor activities. Increasingly popular recreational 
activities, such as jogging, bicycling, and hiking, are well-suited to the linear nature of 
river corridors (NFS, 1991). Greenways may also serve an important social function, 
tying together neighborhoods throughout a community. Charles Little, in his 1990 book, 
Greenwavs for America, finds that in the past, as we turned our backs on the ugly 
manufacturing and disposal uses of rivers, we effectively separated the wealthy from the 
poor. The wealthy lived on one side, while the poor on the other, something akin to the 
addage “the other side of the tracks.” However, now that much of the heavy industry has 
relocated and the sewage disposal and dumps have been greatly reduced, we can begin to 
reclaim the river corridors as common areas, which provide social interaction for people 
of all backgrounds and social status (Little, 1990).
NON-REGULATORY STRATEGIES
While regulations may be highly effective in protecting environmentally sensitive 
areas, they sometimes meet with public opposition, particularly from those who perceive 
a right to develop their land as they choose, regardless of its natural features. To offset 
such opposition, local governments can employ non-regulatory methods such as public 
acquisition, education and incentives to preserve sensitive areas.
Acquisition
Fee-Simple Acquisition
The simplest way for a community to protect sensitive areas is to purchase the 
property outright. Such an action is called “fee-simple acquisition”, in which the 
purchaser acquires all rights to a property. When a person buys a house (and the land 
underneath), she generally gains fee-simple interest in the property, receiving various 
property rights, such as the right to sell or lease the property, subdivide, and the right to 
privacy. Under Montana law, local governments may “acquire by purchase, gift, devise, 
bequest, or grant title to any interests or rights in real property, including land and water, 
that will provide a means for the preservation or provision of significant open-space land 
or the preservation of native plants or animals, biotic communities, or geological or 
geographical formations of scientific, aesthetic, or educational interest, or both” (MCA 
76-6-106(1)).
Fee-simple acquisition provides maximum protection for a specific piece of 
property, as the purchaser maintains complete control of how the property is used and
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what activities will be allowed. Furthermore, unlike special zoning and subdivision 
regulations, outright acquisition is not subject to changes in the political climate.
Though fee-simple acquisition is the simplest and most effective means of 
protecting sensitive areas, it is also the most expensive. Local governments must not 
only purchase the property itself, but also maintain it. Meanwhile, the property is 
removed from the public tax rolls. Indeed, a property must be of significant public value 
for residents to provide tax money for outright purchase.
Conservation Easements
As mentioned above, a piece of property carries with it several rights. Among 
them are the right to sell or lease, subdivide, erect structures, restrict access, harvest 
timber, etc. on that property. These assorted rights represent a “bundle” of interests. A 
landowner may sell all o f these, or only a few. If he were to sell all o f the interests, the 
buyer would acquire fee-simple interest in the property. However, the owner may wish 
to sell (or grant) only one or a few of the interests, such as the right to develop the 
property. Conservation easements were designed to accomodate such transactions (Diehl 
& Barret, 1988).
The Montana Code Annotated defines a conservation easement as:
an easement or restriction, running with the land and assignable, whereby an 
owner of land voluntarily relinquishes to the holder of such easement or 
restriction any or all rights to construct improvements upon the land or to 
substantially alter the natural character of the land or to permit the construction of 
improvements upon the land or the substantial alteration of the natural character 
of the land, except as this right is expressly reserved in the instruments evidencing 
the easement or restriction (76-6-104(2), MCA).
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A property owner may grant or sell his rights to develop or otherwise disturb a 
sensitive area located on his property to a local government or qualified non-profit 
organization. Upon doing so, the deed is amended to exclude the right specified in the 
easement. Thus, the conservation easement runs with the land, not the owner. If the 
owner were to sell his property, the buyer would be restricted from developing or 
disturbing the area protected by easement.
Conservation easements are used to protect important natural, educational, 
recreational or cultural resources by limiting potentially damaging uses of a piece of land. 
Montana law allows local governments to hold conservation easements on any property 
with significant conservation or historic values, including wetlands and riparian areas 
(76-6-106, MCA).
Due to their flexibility and financial benefits, conservation easements provide an 
excellent means of protecting sensitive areas. An easement may be granted on all or only 
part of a property, allowing protection to be focussed on a specific concern while 
allowing all other uses to continue as usual. Easements can be structured to provide for 
the present and anticipated needs of the landowner.
An attractive aspect to landowners is that conservation easements can provide tax 
benefits at the federal, state, and local level. Provided the easement is granted in 
perpetuity, the landowner may deduct the difference between the assessed value of the 
property with and without the easement from his federal income tax (Diehl & Barrett, 
1988). In Montana, land on which a conservation easement has been granted, with a 
duration of at least 15 years, must be assessed at its value with the easement in place (76- 
6-208(1), MCA). Conservation easements may also reduce federal estate taxes.
13
Though conservation easements provide an inexpensive means of protecting 
sensitive areas, local governments must also consider the maintenance and administrative 
expenses involved with holding the easement. The grantee of the easement has the 
responsibility of ensuring that the terms of the easement are met.
Purchased Development Rights
Like conservation easements, the concept of purchased development rights (PDR) 
is based on the legal definition of property ownership and its attendant rights. A local 
government may buy the right of the property owner to develop her property, thereby 
preserving open space and ecological values. PDRs are virtually identical to 
conservation easements, in that the owner sells only some of the property rights.
Although the local government must purchase the development rights, it is a relatively 
inexpensive means of protecting sensitive aieas. The property remains on the public tax 
rolls, albeit at a lower value, and the local government is not responsible for maintaining 
the property (Steiner, 1991).
Transfer o f  Development Rights
As with the PDR, transfer o f development rights (TDR) is based on the ability to 
separate the right to develop a property ownership. However, using a TDR system, 
development rights may be purchased and used to develop another property at a greater 
density than would otherwise be allowed. For example, if a person owned 1 acre zoned 
for 2 dwelling units per acre, she would be allotted 2 development rights. These 2
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development rights could be used to develop either the specific property, or sold to 
someone who could use them elsewhere.
The primary reason for developing a TDR system is to steer development away 
from areas less well-suited for development, such as riparian areas, to those with existing 
public infrastructure and fewer environmental constraints. Inherent in a TDR system are 
“sending areas” (poorly suited) and “receiving areas” (well suited). Development rights 
could only be removed from sending areas and only used in designated receiving areas.
Transferable development rights have several benefits, and equally as many 
drawbacks. TDRs guarantee that owners of environmentally sensitive land will maintain 
a “reasonable economic use” of their property without developing it. TDRs can also 
encourage infill development, steering new construction towards areas with existing 
inhastracture and services. Additionally, beyond administration, a TDR program can 
preserve open space and sensitive areas at no cost to the local government.
Administration, however, can be very complicated, and thus, expensive. Furthermore, 
while designating environmentally sensitive areas as sending areas may be politically 
benign, designating receiving areas can be controversial. Typically ideal receiving areas 
are those nearest the city center, where services are available. Some of these existing 
neighborhoods may oppose development at a higher density. Finally, TDR systems have 
yet to be legally tested (Institute for Environmental Education, 1993, 110).
Education
Though often overlooked and underfunded, public education can play an 
important role in protecting wetland and riparian areas. As people learn more about the
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value and function of wetlands and riparian areas, their perception changes. What was 
once thought of as an insect infested swamp now carries open space and water quality 
values as well. Public understanding of wetland values can stimulate support for 
behavioral and financial changes that may make their preservation possible (WA Dept, of 
Ecology, 10-2).
An effective public education program should, at the minimum:
• Generate the committment necessary to make the program work and sustain it 
over time.
• Increase public understanding of wetland functions and values.
• Educate and involve landowners, citizens, groups, businesses, industry and 
government on how to protect wetlands (WA Dept, of Ecology, 10-3).
Media
Every achievement of a wetland preservation program should be announced to the 
public. Local governments can solicit support from local newspapers and TV stations. 
San Miguel County, CO, had great success by working with their local newspaper to 
produce a special insert identifying wetland values and demonstrating how landowners 
and citizens can help protect the resource (conversation with Karen Timchak at San 
Miguel County Planning Dept., March, 1995). Local media can help “get the word out” 
about why wetlands should be protected, and what regulations and policies the local 
government has in place.
Citizens ' Action Groups
Citizens’ action groups generally spring from grassroots meetings of concerned 
individuals. As the label suggests, these groups are predisposed to take action in defense
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of issues important to them. Citizen action groups provide able minds and bodies, and 
because they are not directly associated with a government entity, they are often able to 
gain support for issues that a local government may have difficulty obtaining (King 
County 10-3).
FEDERAL PROGRAMS
The Federal government protects wetland and riparian areas primarily through 
five acts and programs: the Clean Water Act; Rivers and Harbors Act of 1899; 
Endangered Species Act; Food Security Acts of 1985 and 1990; and the National Flood 
Insurance Program. Other programs, such as the Wilderness Act of 1964 and the Wild 
and Scenic Rivers program, provide ultimate protection by mandating that designated 
areas remain in pristine condition. These programs have been consciously omitted due to 
their inapplicability to areas experiencing urban development.
Federal Clean Water Act
Section 404 Permits
Section 404 of the Clean Water Act (C WA) requires that any person interested in 
depositing dredged or fill material into waters of the United States, including wetlands, 
must receive authorization for such activities. This section was created in 1972 as part of 
the comprehensive amendments to the Federal Water Pollution Control Act, now known 
as the Clean Water Act. Anyone applying for a section 404 permit must also comply 
with state water quality standards, as per section 401 of CWA (33 USC 1251 et. seq.).
The U.S. Army Corps of Engineers (the Corps) and the Environmental Protection 
Agency (EPA) jointly administer the section 404 program. The Corps has primary 
responsibility for reviewing and issuing 404 permits, while EPA has oversight authority 
and an enforcement role. EPA may also veto projects which would have an
17
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“unacceptable adverse effect” on municipal water supplies, fish and wildlife resources, or 
recreational areas (33 USC 1344(c)).
In an effort to involve both federal and state wildlife agencies in the decision 
process, the Fish and Wildlife Coordination Act (16 USC 662) requires both the U.S.
Fish and Wildlife Service (USFWS), and in Montana, the Montana Department of Fish, 
Wildlife & Parks (DFWP) to review federally funded or permitted projects that modify 
waters and may have an impact on wildlife resources. Though USFWS has the authority 
to elevate a 404 decision, requiring a higher authority with the Corps to review the 
application, both wildlife agencies may only comment.
States may apply with the EPA to administer the programs by themselves, 
maintaining authority at the state level. Thus far, only Michigan and just recently, New 
Jersey, have assumed responsibility for 404 permitting. The Corps still maintains 
authority over waters regulated by section 10 of the Federal River & Harbors Act of 1899 
(discussed later).
Regulated Activities
Section 404 of the Clean Water Act regulates any activity resulting in the 
discharge or placement of dredged or fill material into “waters of the United States.” 
Waters of the United States include lakes, streams (including intermittent and 
ephemeral), wetlands, and other aquatic sites (33 CFR 328.3). In fi-eshwater areas, such 
as in Montana, the Corps uses the ordinary high water mark (OHW) to determine 
jurisdictional boundaries. If an area falls within the jurisdictional boundaries, alteration
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requires a 404 permit. The Corps definition of terms used to identify waters of the US 
has significant bearing on what is regulated. Among the most notable are:
wetlands: those areas that are inundated or saturated by surface or ground 
water at a frequency sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically adapted for 
life in saturated soil conditions. Wetlands generally include swamps, 
marshes, bogs, and similar areas.
adjacent: bordering, contiguous, or neighboring. Wetlands separated from 
other water of the United States by man-made dikes or barriers, natural 
river berms, beach dunes and the like are “adjacent wetlands.”
ordinary high water mark: that line on the shore established by the 
fluctuations of water and indicated by physical characteristics such as a 
clear, natural line impressed on the bank, shelving, changes in the 
character of soil, destruction of terrestrial vegetation, the presence o f litter 
and debris, or other appropriate means that consider the characteristics of 
the surrounding areas (33 CFR 328.3).
Because the 404 permit program regulates primarily discharges, draining and dredging
are allowed to negatively impact many wetland and riparian areas. Additionally, wetland
and riparian areas outside the OHW are not protected by the 404 program.
In 1993, the Corps issued a ruling that areas altered by ditching, channelization,
and excavation prior to August 25, 1993, and areas currently under contract with
construction to be completed before August 25,1994, were not included as waters of the
U.S. (58 PR 45008). Wetlands that had been converted to croplands prior to August 25,
1993 are also not regulated, unless they should become abandonned, and subsequently
develop wetland characteristics. Included in this ruling were several new definitions:
discharge o f dredged material: any addition of dredged or excavated 
material into, including any redeposit o f material within, waters of the 
United States.
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discharge o f  fill material: the addition of any material used for the primary 
purpose of replacing an aquatic area with dry land or of changing the 
bottom elevation of a water body.
prior converted wetland: lands that were once wetlands that were drained, 
dredged or otherwise manipulated prior to December 25,1985 in order to 
make the production of an agricultural commodity possible (Corps 1993).
(58 FR 45008)
The agencies altered the definition of dredged material to recognize that excavation 
inevitably causes some discharge of material into regulated areas. The change in the 
definition of fill material now acknowledges that the placement of pilings can have the 
same effect as fill material (Corps 1993).
Section 404(f) of the CWA exempts several activities fi*om review or regulation 
by the Corps or EPA. Such activities include:
• normal farming, silviculture, and ranching activities;
• maintenance, including emergency reconstruction of recently damaged parts, 
of currently serviceable structures such as dikes, dams, levees, groins, riprap, 
breakwaters, causeways, and bridge abutments or approaches, transportation 
structures;
• construction of sediment traps for construction activities not resulting in a 
permanent discharge into waters of the United States;
• construction or maintenance of farm or stock ponds, irrigation ditches, or the 
maintenance of drainage ditches;
• construction or maintenance of farm roads, forest roads, and temporary roads 
to move mining equipment, so long as best management practices are 
followed (404(f)).
Types o f  Permits
The Corps administers 3 types of permits: “individual”, “nationwide”, and 
“general” permits. Standard individual permits are for the most complex or potentially 
destructive projects and require a 15 to 30 day public comment period. Controversial
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projects may require a public hearing. Once the Corps has gathered comments from the 
public, as well as local agencies, state agencies, federal agencies and special interest 
groups, they evaluate the impacts of the project. Based on comments received, the Corps 
may work with the applicant to mitigate potential impacts and improve the overall 
effectiveness of the project. Following evaluation, the Corps may approve or deny the 
project.
The Corps issues nationwide and general permits for projects that are unlikely to 
have a significant impact on wetlands. Under the nationwide permit program, the Corps 
has identified types of activities that have little impact. Because of this determination, 
projects satisfying certain criteria are exempt from public review, and thus, have a shorter 
approval (or denial) period. Nationwide permits apply to wetlands throughout the nation, 
while general permits are issued on a statewide or regional basis. As of September 1, 
1995, The Corps has identified 37 nationwide permit activities ranging from bank 
stabilization projects to small hydropower. Each nationwide permit has criteria that must 
be met, as well as special notification procedures.
Under section 401 of the CWA, the Montana Department of Environmental 
Quality (DEQ), can either review or waive review of projects that may affect the quality 
of the state’s waters. Currently, DEQ waives review of all nationwide permits except 12 
(Utility Line Backfill and Bedding), 13 (Bank Stabilization), 16 (Return Water from 
Upland Contained Disposal Areas) and 26 (Headwaters and Isolated Waters Discharges).
On July 27, 1995, the Corps designated a nationwide permit for construction 
related to single-family residences. This permit allows a landowner to impact up to 1/2 
acre o f a jurisdictional wetland, provided other criteria such as avoidance and
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minimization of impacts are met. The permit applies to individual lots created prior to 
November 22, 1991, and entire subdivisions after that date. One half acre of wetlands 
from a tract of record on November 22, 1991 may be impacted (60 FR 38650).
This position by the Corps may prompt local governments to establish their own 
standards for residential development, as the Corps will be providing a less thorough 
review.
EPA *s Role
Section 404(b)(1) of CWA requires that permits issued by the Corps meet 
wetland activity guidelines established by EPA. EPA’s philosophy is that, to the greatest 
extent possible, projects will avoid impacts altogether, and minimize those proposed. In 
achieving this aim, EPA’s guidelines restrict discharges as follows (40 CFR 230.10):
There is a praciticable alternative to the proposed discharge with less adverse 
impact on the aquatic ecosystem and that does not have other significant adverse 
environmental consequences. Practicable alternatives are assumed for non-water 
dependent projects.
The discharge causes or contributes to violations of any applicable state water 
quality standard.
The discharge violates an applicable toxic effluent standard or prohibition under 
section 307 o f the Clean Water Act.
The discharge jeopardizes the continued existence of a species listed as 
endangered or threatened under the Endangered Species Act of 1973 (ESA) or 
results in the destruction of critical habitat as defined in the ESA.
The discharge causes or contributes to (either individually or cumulatively) 
significant degradation of the waters of the United States, including adverse 
effects on public heath and welfare, life stages of aquatic life and other wildlife 
dependent on aquatic ecosystem diversity, productivity, and stability; recreational, 
aesthetic, and economic values; and special aquatic sites.
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Until appropriate and practicable steps have been taken which will minimize 
potential adverse impacts of the discharge on the ecosystem (Coltman, 20).
If a proposed project cannot avoid impacting wetlands, the EPA requires 
mitigation. This is a vital part of the Section 404 permitting process. The mitigation 
process involves three steps: avoidance, minimization, and compensation. Only if 
impacts cannot be avoided are compensatory mitigation measures employed. This is an 
important point, as wetland biologists have found that re-creating a functional wetland 
can be extremely difficult. Thus President Bush’s “no net loss” goal may not be achieved 
by replacing wetlands on a one-to-one basis, as some do not survive, or may not be of the 
same quality. Further incentive to avoid impacting wetlands is provided by the market, 
as restoration projects frequently exceed $50,000 per acre (Salvesen, 1990).
Delineation
Without doubt, the definition and delineation of wetlands is the most controversial
aspect of Section 404. As originally adopted in 1973, Section 404 did not specifically
define wetlands. The first attempt to define wetlands deemed vegetation that required
saturated soil conditions for growth and reproduction. Under this definition, aquatic
vegetation that did not require saturated soils did not receive protection. To correct this
omission, the regulatory definition of wetlands was defined as:
Those areas that are inundated or saturated by surface or ground water at a 
frequency and duration sufficient to support, and that under normal circumstances 
do support, a prevalence of vegetation types adapted for life in saturated soil 
conditions. Wetlands generally include swamps, marshes, bogs, and similar areas 
(40 CFR 230.3).
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To aid investigators in the field, the Corps developed the 1987 Corps of Engineers 
Wetlands Delineation Manual employing the above wetlands definition. The 1987 
manual was intended to increase permitting consistency. However, because the EPA and 
USFWS also developed their own manuals, each slightly different, controversy ensued.
To reconcile differences among manuals, the Corps, EPA, USFWS, and the US Soil 
Conservation Service (SCS, now called the Natural Resource Conservation Service, 
NRCS), joined efforts to produce a unified wetlands delineation manual. The result was 
the 1989 Federal Manual for Identifying and Delineating Jurisdictional Wetlands (Federal 
Interagency Committee for Wetland Delineation, 1989). This manual was controversial 
fi-om the start. It used three criteria to identify wetlands: the presence o f hydrophytic 
vegetation, hydric soils, and wetland hydrology. Evidence of any of the three criteria 
prompted inclusion of the area as a jurisdictional wetland. This method ran counter to the 
“three parameter” approach used in the 1987 manual and by the SCS in its Swampbuster 
program (discussed later), which required that all three parameters be present. Though 
very controversial, the 1989 manual was used until Congress, through the 1992 Fiscal 
Year Corps of Engineers Appropriation Bill, banned the Corps from using it. The same 
Bill directed EPA to contract with the National Academy of Sciences (NAS) for a study 
of wetlands delineation and functional assessment. The NAS report was due in 
September, 1994, though it has not been released as of September, 1995. In the 
meantime, to facilitate consistency, EPA has joined the Corps in the use of the 1987 
manual.
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Section 401 Certification
Section 401 of the Clean Water Act requires that any applicant for a federal 
permit for an activity that may discharge to waters will not violate state water quality 
standards. Federal permits that require 401 certification include National Pollution 
Discharge Elimination System (NPDES) permits (CWA Section 402), 404 permits. 
Sections 9 & 10 of the Rivers and Harbors Act, and licenses required under the Federal 
Power Act for hydroelectric projects.
The Montana Department of Environmental Quality administers the Section 401 
Certification Program in Montana. If DEQ determines that a project will not meet state 
water quality standards, and denies 401 certification for a proposed project, the applicable 
federal agency may not issue a permit. Thus, 401 certification provides the state with 
considerable input regarding federal approval of wetlands permits. Furthermore, if  the 
applicant wishes to appeal 401 certification denial through the judicial system, she must 
do so within the state system.
Section 401(d) of the CWA authorizes states to place any conditions necessary on 
certification to ensure that a project will comply with effluent limitations and water 
quality standards. State regulations that are more rigorous than equivalent federal 
regulations are controlling. Since state certification of a construction permit is used as 
certification for an operating permit as well, EPA strongly suggests that states consider 
all potential impacts of the project. This consideration includes potential direct, indirect 
and cumulative impacts that a project may have during construction and throughout the 
life of the project (EPA, 1989).
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SECTION 303
Section 303 of the CWA directs states to establish water quality standards that 
consider the waters use and value for “public water supplies, propagation of fish and 
wildlife, recreation purposes, and agriclutural, industrial, and other purposes” (Steiner et 
al. 1991a). EPA reviews each states standards, and, if finding them inadequate, may 
require the state to raise their standards, or even promulgate standards for the state. EPA 
regulations require state standards to incorporate three basic components; use 
designations, criteria to adopt those uses, and an anti-degradation policy (Steiner et al. 
1991a).
Other Federal Regulations And Directives
Rivers and Harbors Act o f 1899 - Section 10
Section 10 of the Rivers and Harbors Act of 1899, administered by the Corps, 
ensures that navigability of the nations waters is maintained. The law prohibits 
unauthorized obstruction or alteration of any navigable water of the United States (33 
USC 403). Actions such as excavation from, or deposition in navigable waters require a 
permit from the Corps. In Montana, navigable waters include the Missouri River 
downstream from Three Forks to the Montana-North Dakota border, the Yellowstone 
River from Emigrant to its confluence with the Missouri, and the Kootenai River from 
the Canadian border to Jennings, Montana. Because Section 10 permits apply only to 
navigable waters, its impact on wetlands is far less than the Section 404 permit which 
regulates all waters of the United States.
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Endangered Species Act
The federal Endangered Species Act (16 USC 1531 et seq.) provides protection to 
wetlands and riparian areas that provide critical habitat to rare, threatened or endangered 
species. The principle behind the Act is that protection of habitat crucial to the survival 
of endangered species may help the species to regain a sustaining population. The Act 
can be used to prevent destruction or development in areas likely to provide habitat for 
endangered species. That habitat is a critical component of the Act was reaffirmed by the 
U.S. Supreme Court in its recent decision in Babbitt v. Sweet Home (115 S. Ct. 2407, 
1995). In finding for Babbitt, Secretary of the Interior, the court stated that the “taking” 
of a species, as it is referred to in the Act, includes destruction of the protected creature’s 
habitat.
1985 Food Security Act
The US Government Accounting Office (GAO) estimates that the Corps’ 404 
permits regulate only about 20% of activities that destroy wetlands (GAO, 1991).
Among the unregulated activities are drainage, ditching, and channelization for 
agricultural production. Two provisions of the Food Security Act of 1985 address these 
problems: the “swampbuster” provisions and the Conservation Reserve Program (CRP). 
Prior to this Act, United States Department of Agriculture (USDA) farm support 
programs actually encouraged farmers to convert wetlands to croplands by providing 
credit and commidity price supports.
The swampbuster provisions deny federal agricultural benefits to landowners and 
farmers who convert wetlands into cropland. Previously, a landowner could legally drain
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a wetland and still collect benefits when the area was fallow. Federal financial benefits 
were denied only when a commodity crop (annually tilled crop or sugar cane) was 
planted on converted lands. Thus, producers would plant commodity crops when prices 
were high enough that federal aid was unnecessary, while non-commodity crops would 
be planted when prices were down (Coltman 1994). In 1990, Congress passed the 1990 
Food, Agriculture, Conservation and Trade Act, strengthening the swampbuster program. 
The 1990 Act permanently denies federal support to landowners who drain or alter 
wetlands for crop production, even if no crop is planted.
USD A intended the Conservation Reserve Program to encourage farmers to 
remove highly erodible croplands from production. In return for an annual payment fi*om 
the federal government, producers enter into a contract to not raise crops on highly 
erodible soils for 10 to 15 years. A 1991 GAO report found that 34.5 million acres of 
cropland is enrolled in the CRP, of which 410,000 arcres are wetlands (GAO 1991). 
Unfortunately, the CRP is likely to be discontinued with the passage of the 1995 Farm 
Bill. As contracts on CRP enrolled croplands expire, the program will cease to exist.
While the provisions of both the 1985 and 1990 Farm Bills provide incentives for 
protecting wetlands, their impact on riparian areas is minimal.
1968 National Flood Insurance Program
The National Flood Insurance Program (NFIP) provides federally subsidized 
flood insurance rates to residents of participating communities. The program is 
administered by the Federal Emergency Management Agency (FEMA) and implemented 
through community (county or city) floodplain regulations. These floodplain regulations
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are based on maps produced by FEMA and impose differing degrees of limitation on 
development within certain flood zones. Any development within the designated 
floodplain must meet certain criteria, established by the community and approved by 
FEMA.
Floodplain regulations can have both positive and negative impacts on riparian 
areas. Local regulations severely restrict development along stream and river corridors 
within designated floodways, and to a lesser extent, floodplains. This gives communities 
wishing to participate in the program an incentive to protect open space and riparian areas 
by offering inexpensive flood insurance rates to residents.
The NFIP does allow development within the floodplain, providing the lowest 
floor level is at or above the 100 year flood elevation. The floodplain constitutes areas 
where floodwaters are likely to extend, with very little flow. To some extent, the NFIP 
may encourage development within the floodplain, as residents of participating 
communities are able to obtain partially subsidized flood insurance at a reasonable rate. 
Flood insurance premiums may otherwise be prohibitively expensive.
Because floodplain regulations are designed primarily to lessen losses due to 
major flood events, their impact on riparian areas is indirect. The regulations are not 
intended to protect riparian areas, and thus, any benefit is merely a dividend. Indeed, 
floodplain regulations simply determine whether a landowner can place a structure on the 
property. The attendant landscaping and clearing is not considered, allowing the riparian 
resource to be degraded or destroyed.
MONTANA PROGRAMS
State protection of riparian areas and streams is carried out by four state agencies 
in Montana: the Department of Fish Wildlife & Parks (DFWP), Department of State 
Lands, Department o f Natural Resources & Conservation (DNRC), and the Department 
of Environmental Quality (DEQ). Activities of these four agencies varies broadly, with 
some emphasizing wildlife habitat (DFWP), water quantity (DNRC) and water quality 
(DEQ). Additionally, the Natural Streambed and Land Preservation Act is enforced by 
local conservation districts under the auspices of the Conservation Districts Bureau of the 
DNRC.
Because state laws and policies do not specifically protect riparian areas, 
preservation is achieved through the regulation of streams and their adjacent areas. State 
laws regulating activities affecting streams include the following:
1. Stream Protection Act
2. Natural Streambed and Land Preservation Act
3. Montana Floodplain and Floodway Management Act
4. Streamside Management Zone Law
Stream Protection Act
The Montana Stream Protection Act (87-5-501 et seq., MCA) was passed in 1963,
making Montana the first state to enact a statewide stream preservation program (Decker-
Hess 1990). The Act established the policy that:
"... its fish and wildlife resources and particularly the fishing waters within the 
state are to be protected and preserved to the end that they be available for all 
time, without change, in their natural existing state except as may be necessary and 
appropriate after due consideration of all factors involved.” (87-5-501, MCA)
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The Act, commonly known as the “124 Law”, applies to any agency of state or
federal government, county, municipality, or other subdivision of the state of
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Montana. Under the Stream Protection Act, any public agency proposing a
construction project which will affect the bed or banks of a stream must obtain a “124 
Permit” from the Department of Fish, Wildlife & Parks (DFWP). The Department 
reviews project plans, inspects project sites, and conditions permits to minimize or 
eliminate impacts to fish habitat. Projects proposed by entities of local government are 
reviewed and permitted by regional office personnel, while those proposed by the 
Montana Department of Transportation are reviewed by local biologists and the Stream 
Protection Act Coordinator in Helena. The DFWP reviewed and permitted 133 state 
highway projects and 490 projects applied for other government agencies. The majority 
of these projects involved road and bridge construction adjacent to or crossing streams 
(Montana F WP, 1994).
Natural Streambed and Land Preservation Act
In 1975, the state legislature extended the provisions of the Stream Protection Act
to cover private citizens with the passage of the Natural Streambed and Land 
Preservation Act (75-7-101 et seq., MCA). The act requires private (non-govemmental) 
individuals and organizations to obtain a “310 permit” before undertaking a project that 
would alter or modify the bed or banks of a perennial stream. The policy adopted by the 
legislature states:
"... that its natural rivers and streams and the lands and property immediately 
adjacent to them within the state are to be protected and preserved to be available 
in their natnial or existing state and to prohibit unauthorized projects and in so 
doing to keep soil erosion and sedimentation to a minimum, except as may be 
necessary and appropriate after due consideration of all factors involved.” (75-7- 
102. MCA)
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The “310” permitting process is administrated by local Conservation Districts, 
with guidance from the Conservation Districts Bureau of the Department of Natural 
Resources & Conservation (DNRC). Conservation Districts review an average of 1400 
projects per year, mostly for stream crossings, irrigation diversions, or bank stabilization 
projects.
Prior to construction, an applicant must contact the jurisdictional Conservation 
District for preliminary review. An inspection team from the District surveys the site and 
determines whether the project will alter or modify the stream or its banks. If the project 
will alter the stream, the team prepares recommendations either approving, denying, or 
approving the project with conditions to be met in mitigating negative impacts.
The state Board o f Natural Resources and Conservation is charged with adopting 
administrative rules governing minimum standards and guidelines for the 310 permitting 
process. Included in the Montana Administrative Code relating to 310 permits are 
definitions critical to determining what activities are regulated:
Mean High Water Mark: means a water level corresponding to the natural or 
ordinary high water mark, and is the line which the water in^)resses on the soil by 
covering it for sufficient periods of time to deprive the soil of its vegetation and 
destroy its value for agricultural purposes.
Project Area: means the area within the jurisdiction of the Act and this sub­
chapter, and includes the area within the mean high water mark on both sides of a 
stream. The term also includes the immediate banks to a stream as determined by 
the supervisors.
Natural Perennial Flowing Stream: means a stream which, in its natural state, 
historically flows continuously at all seasons of the year and during dry as well as 
wet years (MAC No. 36-2.2 (2) -s220(l-3)).
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Conservation District supervisors are given a limited amount of discretion in 
determining the impact of a project area, allowing them to extend the jurisdictional area 
beyond the mean high water mark. This has the potential for providing increased 
protection for riparian areas. Requiring a stream to meet the given definition of a 
“natural perennial fiowing stream” excludes many riparian areas, including woody draws 
which by their nature transport only seasonal flows.
Before issuance of a 310 permit, an applicant must demonstrate that her project 
will: “minimize the amount of stream channel alteration; insure that the project will be as 
permanent o f a solution as possible and that the method used will create a reasonably 
permanent and stable situation; insure the project will pass anticipated flows without 
creating harmful erosion problems upstream or downstream; minimize effects on fish and 
aquatic habitat; minimize turbidity or other water pollution problems by the materials 
used or removal of ground cover; minimze adverse effects on the natural beauty of the 
area; insure that the project will comply with the district’s rules; insure that streambed 
gravels wil not be used in the project unless there is no reasonable alternative; and, 
comply with any additional criteria the supervisors consider appropriate” (36-2.2 (2) - 
s240(2)(a-i). Administrative Rules of Montana (ARM)).
Montana Floodplain and Floodway Management Act
The Montana Floodplain and Floodway Management Act (76-5-101, et seq.,
MCA) was established by the state Legislature in 1954 as a means of preventing loss of 
life and property, as well as unsanitary conditions. The Act directed DNRC to identify 
flood-prone lands within each county. Using the data collected by DNRC, local
34
governments may adopt their own floodplain regulations, provided they meet the 
minimum requirements of DNRC.
The Act prohibits construction o f any residential, commercial, or industrial 
structure in the floodway, as well as structures or excavation that will cause water to be 
diverted from the established floodway, cause erosion, obstruct the natural flow of water, 
or reduce the carrying capacity of the floodway. Within the floodplain, but outside o f the 
floodway, permanent human structures may be constructed, provided the lowest floor 
elevation (including basements) is at least 2 feet above the 100-year flood elevation.
As with the National Flood Insurance Program (NFIP), the Montana Floodplain 
and Floodway Management Act indirectly protects riparian areas by prohibiting certain 
types of land uses within the the designated floodplain. However, the Act does not 
prevent land owners from removing riparian vegetation from the stream corridor.
Streamside Management Zone Law
In 1991, the Montana legislature passed the Streamside Management Zone (SMZ)
Law (77-5-301, et seq., MCA), regulating forest practices within a zone of varying width 
along streams, lakes, wetlands, or other bodies of water, as defined by DNRC and the 
legislature. The SMZ law regulates timber sales only, defined as a “series of forest 
practices designed to access, harvest, or regenerate trees on a defined land area for 
commercial purposes” (77-5-302 (9), MCA). The width of the SMZ is either 50 or 100 
feet, depending on the classification of the stream, and the steepness of the adjacent 
slope. If a wetland falls within the SMZ, and extends beyond the zone, that wetland is 
protected for as far as it extends.
Prohibited activities within the streamside management zone include:
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Broadcast burning
Operating wheeled or tracked vehicles 
Forest practice of clearcutting
Road construction, except to cross a stream or wetland 
Storage, application or disposal of hazardous or toxic materials that will 
pollute streams, lakes, or wetlands or injure humans, plants, animals or land 
• Sidecasting of road material (77-5-303, MCA)
While the SMZ law does not prevent agricultural or urban development, it does 
protect riparian areas from disturbance due to commercial forest activities. The SMZ law 
will not prevent a landowner from clearing vegetation from the stream corridor, unless 
the activities can be defined as a timber sale.
LOCAL RIPARIAN AREA PROTECTION PROGRAMS
Federal and state protection of wetlands is fragmented and, especially in the west, 
fails to adequately recognize riparian areas. In recognition of these deficiencies, several 
communities throughout the arid and semi-arid west have adopted local riparian, 
streamside, or wetland regulations to prevent their continued deterioration.
Excepting wetland regulations, most riparian area protection programs surveyed 
follow a jurisdictional approach. Development activities within a specified distance of a 
stream are prohibited. If the landowner wishes to develop within this area, he must apply 
for an exception or variance. Once in the review process, the governing body may 
require a field study to determine an exact boundary and protective buffer area. If the 
landowner can demonstrate that no impact will occur, or that acceptable mitigative steps 
will be taken to minimize the impact, a permit is granted.
Wetland regulations are more site specific, as their occurrence is less predictable. 
Frequently the local planning office will have a map delineating known wetlands. If a 
mapped wetland covers a portion of a landowner’s property, a wetland boundary 
determination, usually following the Federal Manual for Identifying and Delineating 
Jurisdictional Wetlands (1987k is generally required. Though some ordinances do 
protect unmapped wetlands, the majority do not. If the wetlands map is comprehensive 
and current, those unmapped are likely to be insignificant.
Because land-use regulations have their limitations (application to new or 
intensified development, political aspects), several communities augment riparian 
protection ordinances with non-regulatory approaches. Pima County, AZ, and Boulder,
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CO have highly successful acquisition programs. Conservation easements, obtained by 
the local government or private foundations, can provide tax incentives for protecting 
sensitive lands.
Common Elements of Riparian/Wetland Protection Ordinances
Purposes/Goals
• Protect valuable, limited and endangered natural riparian habitat resources
• Provide an ecologically sound transition between riparian habitat communities and 
developed areas
•  Assure the continuation of existing or natural functions, values and benefits provided 
by riparian habitat resources
•  Promote natural erosion and sedimentation control
•  Ensure maintenance and enhancement of water quality
• Maintain floodplain stability
• Provide recreational opportunities
• Maintain aesthetic values o f community
• Provide habitat for endangered, threatened species
Definition o f  Riparian/Wetland Areas
Each ordinance identifies the areas to be protected by specifically defining them 
in the ordinance. Definitions tend to vary principally along two lines, depending on 
whether the ordinance focusses on wetlands, riparian areas, or both.
Wetlands:
The most common wetlands definition is that of the Army Corps of Engineers 
contained in the Code of Federal Regulations (33 CFR 328.3b):
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The term wetlands means those areas that are inundated or saturated by surface or 
ground water at a frequency and duration sufficient to support, and that under 
normal circumstances do support, a prevalence of vegetation typically adapted for 
life in saturated soil conditions. Wetlands generally include swamps, marshes, 
bogs, and similar areas.
This is the minimum standard used define wetlands. Many communities (Boulder 
CO, Des Moines WA, King County WA) go farther by defining significant wetlands. 
Classification as a significant wetland, which receives greater protection, usually 
indicates that it provides habitat for an endangered or threatened species, listed either 
federally, by the state, or locally. Other factors for classification as significant include 
size and vegetation complexity (2 or more wetland classes).
If an ordinance does not contain a separate section for regulating land-use in 
riparian or streamside areas, the definition of a wetland will usually include streams and 
areas adjacent to them. This inclusion appears to be excessively broad and vague without 
specific reference to what qualifies as a stream.
Riparian Areas:
Classification of riparian areas is less standardized, probably because the Army 
Corps of Engineers does not specifically address them in 404 permitting. Rather than 
attempting to delimit riparian areas based on vegetation, most ordinances include a 
definition of a stream, with setback lines from that stream determining the boundaries of 
the zone. The two Idaho communities surveyed, Blaine Co. and Boise, defined riparian 
areas as:
All lands within and adjacent to groundwater discharge, or standing or flowing 
waters where the vegetation community is significantly affected by the presence 
of water. These areas include lakes, ponds, and streams.
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Other definitions of streams include: watercourses designated by a solid or dash 
line on the largest scale USGS maps; well defined channel with a depth greater than four 
feet and banks steeper than 3:1 (Napa Co., CA). Gainesville, FL simply identifies, both 
on a map and in the ordinance, which streams receive protection.
The Idaho and Washington ordinances broke streams into 3 classes, based on 
width and discharge, or the occurrence of salmonids (WA). Because buffer zones are 
drawn from the ordinary high water mark, rather than the edge of the resource, the larger 
the river, the larger the buffer zone. It is important to note that although the buffer zones 
appear to be drawn arbitrarily as specific distance from the river, the zones are intended 
primarily to bring the project into the review process, where detailed evaluations may be 
made.
Buffer Requirements
Once the wetland/riparian area is defined, buffers extend the boundaries of the 
overlay zone. The purpose o f the buffer zone is to ensure that the riparian area is able to 
continue to function properly. Actions immediately adjacent to the riparian area, 
particularly earth movement, can significantly hinder its performance. The size of the 
buffer width is generally dependent on the classification, if any, of streams. Buffer 
widths ranged from 10 feet for spring fed streams (Blaine Co., ID) to 150 feet for steep 
slopes near a major river (Pitkin Co., CO). The majority of ordinances contained buffer 
widths between 25 and 100 feet. Rivers with the greatest flows are accorded increased 
protection.
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Buffers usually extend from one of two boundaries, the ordinary high water mark 
(OHWM) or the top of the stream bank. While it is easier to define the OHWM, the top 
of the stream bank is likely a better indication of where vegetation transitions from 
riparian to upland.
Mapping
Virtually every wetland/riparian ordinance indicates what areas have been 
classified as a protected resource on a map. While some ordinances regulate only those 
areas specifically delimited on the map, others use it only as guide. If the ordinance is to 
only regulate areas on the map, frequent revisions will be necessary due to the dynamic 
nature of wetlands and riparian areas.
By mapping areas of wetland/riparian resource and their buffer zones, it is easier 
for the landowner to recognize whether he must obtain a permit. The use of wetland 
maps as a guide allows development near sensitive areas to be brought into the review 
process. Additionally, reliance solely on mapping may leave some areas unprotected.
Transferable Development Rights and PUD *s
In an effort to preserve riparian areas while not depriving the landowner the right 
to develop his/her property, some communities allow for the transfer of development 
rights or the use of a planned unit development (PUD). In a TDR system, for every unit 
that could have been built, but is disallowed under the regulations, the landowner 
receives a credit for building another unit elsewhere. These “development rights” can 
then be sold to a developer who may use them to increase the density on developable
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land. This provision is rarely allowed, though it may provide a “reasonable economic 
use” of the land.
PUD s are more common, though still relatively rare. Because the parcel is 
planned as a whole, the same density o f units may be achieved without disturbing the 
stream corridor. In Iowa City, lA, if part of a parcel is located in the river corridor 
overlay zone, the owner may develop the remaining land as a PUD.
Prohibited/Permitted Uses
Rather than stating that all activities within a certain area are prohibited, most 
ordinances outline what uses are permitted and those that require a permit. Ordinances 
usually break permitted uses into two categories: those permitted within the resource 
itself, and those permitted in the buffer zone. Activities within the resource are generally 
limited to the natural function of the area, such as aquaculture, scientific research and 
education, and riparian/wetland enhancement projects. Additional provisions are made 
for public service projects. Within the buffer zone, recreational uses such as non­
motorized trails, swimming and boating, and varying degrees of landscaping are 
permitted, provided that mitigation standards have been met to protect the resource.
Most ordinances allow the extension of small additions into the buffer zone, again, as 
long as there will be no significant impact to the wetland/riparian area. Uses not 
specifically permitted require approval from a permitting body.
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Mitigation/Enhancement Provisions
Avoidance of development in wetland/riparian areas is the goal of every 
ordinance. However, if no other alternatives exist, and regulations remove all reasonable 
economic use of the property, development may be allowed. In this situation, a 
mitigation plan must be approved before work is to begin. As a minimum, ordinances 
specify “no net loss," meaning that for every unit of riparian/wetland area destroyed, an 
equal quantity and quality of resource must be replaced, preferably on-site. Wetland 
ecologists have found that because of the complexity of wetland/riparian ecosystems, the 
1:1 ratio of replacement may not actually result in “no net loss.” Boulder, CO requires a 
replacement ratio of up to 2:1.
The Boise River System Ordinance (ID) and the Willamette River Greenway Plan 
(Portland, OR) identify areas with “good potential for improvement.” Within these 
zones, any building or intensification of land-use may require enhancement of the 
streamside area, even though damage may have been caused by a previous land-use. This 
appears to work somewhat like the EPA’s Superfund program, where the burden of 
clean-up rests with the current owner.
Use of the mitigation/enhancement provision is varied. Roughly half of the 
communities surveyed specifically outline mitigation requirements, while the others rely 
upon existing erosion and sedimentation control standards. Though the latter may retard 
run-off, there is no direct relationship to riparian/wetland vegetation and maintenance of 
the resource.
Though most development within riparian areas will employ an experienced 
soils/design professional (civil engineer, soil scientist, landscape architect), a few
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communities have developed or adopted design manuals (Bellevue WA, Boulder CO, 
Boise ID, Blaine Co. ID, et al.). Though the guidelines do not enable the average citizen 
to prepare a mitigation plan, nor are they intended to, required components and standards 
are outlined.
A table summarizing common elements and provisions of other communities’ 
ordinances is located in Appendix B. The sections outlined above explain the table 
headings in greater detail.
SUMMARY OF LOCAL RIPARIAN AREA PROTECTION 
PROGRAMS
Pima County, Arizona
In 1994, Following 5 federal disaster floods since 1974, Pima County, Arizona,
which includes the Tucson metropolitan area, added “Watercourse and Riparian Habitat 
Protection and Mitigation Requirements” to their existing Flood Control Ordinance. The 
ordinance was designed to be flexible, requiring the landowner to identify all riparian 
vegetation on his/her property, and establish a management plan. If more than one acre 
or 10%, whichever is less, of the riparian area will be disturbed, the developer must 
obtain a permit. If the applicant can prove that avoidance of the resource is impossible, 
he must submit a mitigation plan for approval by the Flood Control District Board of 
Supervisors.
Pima County coarsely identified its riparian resources using Landsat Thematic 
Mapper satellite imagery. Thematic Mapper data comes with a resolution of 30 meter 
pixels. Each pixel represents 10,000 square feet on the ground, meaning that everything 
contained within this area is considered identical. The Flood Control Board hopes that 
this coarseness flags for review all projects with a potential impact.
Napa County, California
Enacted in 1992, Napa County’s “Conservation Regulations” take a jurisdictional
approach to protecting riparian vegetation. Agricultural and building setbacks are 
calculated based on the average slope of lands adjacent to regulated streams, and are 
measured from the top o f the bank. Setbacks range from 35 to 150 feet from the top of
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the streambank. All streams identified on USGS maps, identified specifically in the 
ordinance, or have a depth greater than four feet are regulated.
Napa County exempts firom review, among other activities, both new and existing 
public works projects and existing agricultural operations.
In 1994, the County eased the regulations, requiring only a general study for areas 
near streams with slopes less than 15%. Prior to this, all proposed development in areas 
with slopes greater than 5% were required to implement extensive erosion control efforts.
Des Moines, Washington
Along with regulations directed at protecting hillsides, bluffs, flood and
earthquake prone lands, the city of Des Moines adopted development standards for 
streams and wetlands in 1990. As one of the first communities to identify 
environmentally sensitive lands, these regulations served as a model for implementing 
Washington State’s Growth Management Act (GMA) (conversation w/ Robert Ruth, 
Environmental Planner, City of Des Moines, WA - April 20, 1995).
Though wetlands and streams are individually identified, buffering requirements 
for protecting each are the same. “Significant” streams and wetlands require 100 foot 
buffers, while “important” streams and wetlands require a 35 foot buffer. These buffers 
are measured fi*om either the top of the upper portion of the stream bank or the 
jurisdictional boundary of the wetland. Significant and important streams have been 
identified by the Washington Department of Natural Resources, and are identified on a 
map maintained by the planning department. The regulations require an additional 10 
foot building setback line from the buffer.
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Des Moines regulations provide an administrative remedy to accommodate single 
family dwelling units that infringe upon an environmentally sensitive area. Required 
setbacks for rear and side yards can be reduced and some infringement on the buffer is 
allowed, providing the developable area not exceed 5,000 square feet. All other 
development proposals must apply for a variance or as a planned unit development 
(PUD).
Areas designated as undevelopable environmentally sensitive areas must be 
placed in a perpetual conservation easement. In 1994, the city provided owners of such 
tracts with property tax relief. Such relief was not part of the original regulations.
As with all regulatory programs, the effectiveness of Des Moines sensitive areas 
ordinance is largely reliant upon the city council. Overall, the program has been very 
successful. Wetlands and streams were formerly not significantly addressed in 
development proposals. With the sensitive areas ordinance in effect, the planning staff is 
able to work with the developer/landowner to minimize environmental impacts. 
Additionally, flexibility built into the ordinance has resulted in a workable program that 
has faced no legal challenges.
Bellevue, Washington
The city of Bellevue, a small city in the Seattle metropolitan area, adopted special
development standards for “sensitive areas” in 1989, with minor changes made in 1991.
In an effort to control flooding through natural means, the Storm Water Utility 
Department proposed the regulations. The city, public, and development community 
worked together in drafting the standards, thus ensuring a workable program with wide 
public support.
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Among the areas considered environmentally sensitive are riparian corridors and 
wetlands. The protection afforded these areas depends on their classification (type A, B, 
or C), and is principally achieved through buffering. Those areas with a higher 
classification have a larger protective buffer. Type A corridors and wetlands, the highest 
classification, carry a 50 foot buffer, while type B areas require 25 feet. Type C wetlands 
receive no buffer, while riparian corridors of the same classification warrant a 15 foot 
buffer. Riparian corridor buffers are measured from the top of the stream bank, while 
wetlands buffers begin at the jurisdictional boundary. An additional 15 foot building 
setback extends all buffers.
The planning department maintains a “sensitive areas notebook” containing maps 
with most regulated areas identified. However, each riparian corridor and wetland must 
be identified on the ground and on all development proposals submitted to the planning 
department. Uses within the protected areas is generally limited to agricultural, 
aquacultural, educational, recreational, and essential public utilities. Existing residential 
uses as of adoption of the standards were permitted as conforming uses. If 90% or more 
of a property is classified as a protected area, the landowner can apply for a “protected 
area development exception.” Furthermore, landowners receive a density bonus based on 
their percentage of undevelopable property.
According to David Sherrard, Senior Environmental Planner, the regulations have 
been quite effective in protecting riparian areas. Commercial uses, which were not 
considered to be conforming uses have enhanced riparian areas by replacing vegetation 
that had been eliminated. Areas within the protective buffers have been adequately
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protected with little controversy. However, because of the small size of the buffers, 
considerable resources have been lost to urban development.
Administration of the program has been very simple, though no commercial or 
multi-family developments have been proposed since adoption in 1989 (conversation 
with David Sherrard, April 13,1996). The regulations have not been challenged legally, 
though the lack of development activity has not genuinely tested the ordinance.
Blaine County, Idaho
In effort to augment its floodplain regulations and membership in the NFIP,
Blaine County, Idaho established a setback from flood prone lands as well as a 
management policy within those lands. As part of adopting the regulations, the county 
established a “Riparian Area Site Alteration Manual” identifying stream-side 
management requirements and design guidelines within riparian areas.
The Blaine County zoning ordinance identifies four classes of streams, ranging 
from a major tributary to the Snake River (Big Wood River) to intermittent and spring 
fed creeks. Building setbacks from each of these stream classes range from 75 to 10 feet, 
measured from the OHWM. Permitted uses within the riparian area (identified by the 
setback) include agriculture (provided a 10 foot buffer o f natural vegetation is 
maintained), maintenance of existing yardscapes, weed control, necessary public utilities, 
access trail to watercourse, and previously platted subdivision lots. The ordinance 
specifically prohibits removal of more than 30% of the vegetation within the 
jurisdictional riparian area, as well as any live vegetation between the OHWM.
The site alteration manual identifies best management practices for working in 
and around riparian areas and outlines how mitigation projects should be designed and
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constructed. The manual is based partially upon, and references the landowner to, the 
“Wetlands Design Guidelines” of Boulder, Colorado.
City of Boise, Idaho
The City of Boise, Idaho, enacted streamside protection regulations with the
Boise River System Ordinance in June of 1993. The ordinance was an outgrowth of a 
report on wildlife habitat along the Boise River prepared by the Idaho Department of Fish 
and Game.
The Boise River System Ordinance (BRSO) is quite complex and according to 
one member of the planning staff, “a nightmare to administer”. The ordinance 
specifically identifies both riparian areas and wetlands. The latter is defined according to 
the Corps definition (33 CFR 328.3b), while riparian areas are defined as “all lands 
within and adjacent to groundwater discharge, or standing and flowing waters where the 
vegetation community is significantly effected by the presence of water, including lakes, 
ponds, and streams” (BRSO, 1993). This definition appears to be somewhat vague, 
making delineation somewhat difficult.
Delineation is less of a problem, however, because the Boise River System 
Ordinance takes a jurisdictional approach to protecting riparian areas. Streams and their 
adjacent riparian areas are classified on two systems. The first (Class A-C) rates the 
riparian area’s current and potential contribution to wildlife habitat and flood control, 
while the second (Tier 1-3) refers to width and discharge. Thus, there lies the potential 
for nine different stream classifications. Building setbacks are drawn from the OHWM 
and range fi*om 10 feet, with no more than 45% of vegetative canopy removed, for a Tier 
1 stream (smallest), to 25 feet from a Tier 3 stream.
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A significant component of the ordinance is the Class B classification of riparian 
lands. These are lands that have been degraded in the past, yet hold considerable 
potential for improvement. Development in areas rated as Class B must enhance stream 
side vegetation. Any constructive activity in an area rated as Class A (most sensitive) or 
B must be unavoidable. If unavoidable, the landowner must submit a mitigation plan for 
restoring the site,
A considerable amount of the area regulated under the Boise River System 
Ordinance falls within the Boise River Greenway. This, coupled with its youth, has 
meant that the ordinance has not been invoked often. Though cumbersome to work with, 
the ordinance seems to be fairly effective at protecting Boise’s streamsides.
San Diego, Caiifornia
In 1987, the City of San Diego, California adopted a Resource Protection
Ordinance (RPO) aimed at protecting, and where damaged, restoring environmentally 
sensitive lands. The ordinance specifically identifies wetlands as a sensitive area, and 
includes riparian areas within its definition of a wetland. Wetlands are generally defined 
using the same characteristics employed by the Corps.
An additional component of San Diego’s code is the identification of biologically 
sensitive lands. These lands include habitat for rare, threatened or endangered species 
(locally, statewide, or nationally), and vegetation types that have been substantially 
depleted by development. Allowable encroachment is based on a formula that considers 
the percentage of the site containing biologically sensitive lands and ranges from 35% 
when the entire site is sensitive, to 0% if less than 25% of the property is undevelopable.
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San Diego’s code restricts uses within a wetland to educational, aquaculture and 
essential public services. Drawn from the boundary of the wetland (or riparian area) is a 
100 foot protective buffer. Uses within the buffer are limited to those allowed within the 
wetland plus passive recreation, including trails, and improvements necessary to protect 
the wetland. If a landowner can demonstrate that a proposed activity will not adversely 
affect the wetland, she may encroach upon the buffer.
A landowner who is unable to avoid impacting a wetland may apply with the 
planning commission for alternative compliance. Approval requires that the landowner 
mitigate any negative impacts with at least a 1:1 ratio of wetland replacement, or 
purchase, in fee or easement an equivalent amount of land listed on the City’s open space 
retention list.
In an effort to ease financial burdens on individual property owners, the San 
Diego RPO exempts construction of a single-family dwelling on a single parcel, 
providing the parcel was created prior to enactment of the ordinance.
Iowa City, Iowa
Iowa City, Iowa adopted a River Corridor Overlay Zone (ORC) following the 
great floods of 1993. The ORC is intended to reduce potential flood damage, maintain 
water quality, and provide recreational amenities, and applies only to the Iowa River.
The ORC requires a building setback of 30 feet from either the 100 year floodway 
encroachment line or the river bank, whichever the developer chooses. The river bank is 
equivalent to the OHWM.
Landowners wishing to construct other than a single-family dwelling on a single 
parcel, must submit a construction management plan identifying how development will
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maintain the vegetation and stability o f the river bank and setback area. Although 
construction of a single-family dwelling does not require submission of a site plan, 
requirements of the ORC must be met.
If a landowner/developer preserves the portion of a parcel located within the 
ORC, he is allowed to develop the remainder of the property according to the Planned 
Development Housing Overlay Zone (essentially a PUD), without applying for a zoning 
change.
San Miguel County, Colorado
San Miguel County, a rural county in southwestern Colorado that includes the
resort town of Telluride, adopted wetland regulations in 1992. Regulations were 
proposed by the planning staff, and adoption followed a lengthy public workshop 
process.
The county also contracted with a wetland biologist to inventory and analyze wetland and 
riparian resources within the county.
San Miguel County defines wetlands as areas capable of sustaining hydrophytic 
vegetation, and all riparian areas. Riparian areas are identified in a report on the 
“Ecological Characterization and Functional Evaluation of Wetlands in the Telluride 
Region of Colorado.” (Cooper, 1990). The County maintains a map detailing wetland 
and riparian areas. This map however is used only as a guide, with ground verification 
required. All mapped areas are subject to the wetland regulations unless the landowner 
can demonstrate otherwise.
A protective buffer of 100 feet from the wetland boundary receives the same 
protection as the wetland itself. A landowner wishing to develop within the protected
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area must obtain a special use permit. Issuance of such a permit requires the landowner 
to first avoid, then mitigate adverse impacts. As part of the application, the landowner 
must submit, and receive approval from the Board of County Commissioners, a detailed 
management plan for the impacted wetland.
Largely because of an extensive public education and adoption process, San 
Miguel County’s wetland regulations have evoked a “very positive reaction” from the 
community (Conversation w/ April Montgomery, Plaimer, San Miguel County, April 21, 
1996). With extensive mapping, administration has been fairly simple. Most applicants 
avoid the wetlands altogether, and the planning staff works at finding the least damaging 
building sites with those who must impact a wetland.
Though the regulations have been generally effective, enforcement has been a 
problem. When the County adopted the regulations, there was a planning staff of three to 
cover the entire county, and thus follow up inspections were missed. Permitees didn’t 
necessarily follow through on their management plans. Possible solutions to compliance 
problems include educating building inspectors about silt fencing, French drains, and 
wetland vegetation, as well as producing a manual on how to minimize wetlands impacts.
Out of fear o f legal challenges (takings), no applicant is denied a permit. Thus, 
some wetlands are inevitably lost. Also, lots created prior to adoption of the regulations 
are not affected.
In addition to regulations, San Miguel County is currently developing an open 
space plan. Augmenting the plan will be funds for public education and acquiring 
environmentally sensitive areas. In cases where significant wetlands will be destroyed.
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the County will trade currently held open space lands that are buildable, with owners of 
wetland areas. This option is only undertaken when no other alternatives exist.
City of Reno, Nevada
The City of Reno regulates development in wetlands and riparian areas through its
zoning ordinance, adopted in 1989. The ordinance is applicable to building permits, 
grading permits, drainage plans, subdivision applications. Master Plan amendments, 
zoning changes, and special use permits. Much like President Bush’s proposals, Reno’s 
ordinance strives for “no net loss” of wetlands, stream environments, playas, spring fed 
stands of riparian vegetation, and non 404 wetlands within the City, in terms of both 
acreage and value.
The City maintains a map of potential significant hydrologie resources. Requests 
for development within or adjacent to areas identified on the map require a technical 
survey determining whether a regulated area is actually present. If a wetland is 
identified, the survey must also identify its classification and value, need for protection, 
and appropriate design techniques or mitigation measures to be incorporated into the 
development.
Administration of the ordinance is carried out by planning staff under the 
guidance of the Administrative Manual. The City relies heavily on the provisions of the 
manual, allowing the planning administrator the power o f decision. Should the applicant 
feel the decision was in error, he may appeal to the city council.
City of Boulder, Colorado
The City of Boulder has earned a reputation for having one of the most extensive,
and restrictive, wetland protection programs in the country. The City first identified the
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loss of wetlands as a concern in their 1985 Comprehensive Plan, with regulations adopted 
in 1992. The City made two attempts adopting regulations. The first, proposed by the 
planmng staff, lacked public involvement and superseded Corps regulations. Following 
defeat of the first regulations, the City Council initiated a two year public process 
culminating in a widely supported Wetland Protection Ordinance (WPG).
Prior to adopting wetland regulations, the City undertook an Advanced 
Identification (ADID) project that located and classified all wetlands within the city. 
Using the ADID, applicants know immediately whether they have a wetland on their 
property by looking at the map at the planning department. Only wetlands identified on 
the map are regulated. If the landowner feels that the map is incorrect, she can hire a 
wetland biologist to make a new boundary determination. This determination must be 
approved by the city council,
A wetland permit is required for virtually any activity undertaken in or near a 
wetland, including filling, dredging, vegetation removal, water level alteration, and 
disturbance of existing drainage patterns. A protective buffer of 25 or 50 feet (based on 
classification) can be adjusted to accommodate both wetland protection and development 
requirements.
If a landowner is unable to avoid impacting a wetland, the city council may allow 
him to offer compensatory mitigation. Required mitigation ratios range from 1:1 for 
restoring non-significant wetlands, to 2:1 when he must create a significant wetland. The 
City publishes design guidelines for wetland mitigation which are used by several 
communities throughout the region (including San Miguel County, CO and Blaine 
County, ID).
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The Wetland Protection Ordinance has been very effective in protecting wetlands 
from private sector development, largely due to financial concerns. Developers would 
much rather avoid the wetland than pay for permitting and mitigation expenses. 
Compliance from the public sector, however, has not been as great. Attempting to lead 
by example, the City does not exempt public projects from the requirements of the WPG. 
Unfortunately, many public works projects cannot avoid wetlands, and although the 
permitting process requires mitigation, follow through is not common. Unlike private 
sector projects that generally require a building or occupancy permit, public utility 
projects which require only the wetland permit, don’t need to return to the planning 
office.
Although the WPG has effectively protected wetlands, administration has been 
fairly difficult. The ordinance is complex and the standards are very high for an urban 
area, where all wetlands greater than 400 square feet in size are regulated. Furthermore, 
many of Boulder’s creeks flow through people’s back yards where vegetation disturbance 
is common and less noticeable.
In addition to the WPG, Boulder has an active open space program that owns 
30,000 acres of wetlands in the urban area. Though funds were formerly used for 
wetland acquisition within the city, the open space program has shifted its emphasis 
toward acquiring outlying lands that might become part of a greenbelt.
King County, Washington
King County, Washington, addresses development in environmentally sensitive
areas (ESAs) through its zoning code. Though there is no “Sensitive Areas Permit,” 
sensitive areas are regulated through the grading and clearing ordinances. Under this
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system, wetland and stream ecologists coordinate their comments and permit conditions 
through the grading inspectors.
As with the City of Bellevue (located within King County), wetlands and streams 
throughout the County have been classified according to Washington Department of 
Ecology criterion. Wetlands classification depends principally on size, complexity of 
vegetation classes and presence of threatened or endangered species. Stream 
classification varies primarily with average flow. Classifications dictate how large the 
buffer shall be as well as the wetland replacement ratio. The highest classes of wetlands 
require either a 100 or 50 foot buffer and, if impacts are unavoidable, a replacement ratio 
of 2:1. The lowest wetland class receives a 25 foot buffer and must be replaced at a ratio 
of 1:1. Streamside buffers vary from 25 feet to 100 feet with a stipulation of no net loss 
of vegetation and habitat. Unlike wetlands, it is rather difficult to create a streamside 
ecosystem without a stream. Where slopes above the wetland exceed a slope of 40%, the 
buffer is 25 feet from the top of the hill or 25 feet from the standard buffer boundary, 
whichever is greater.
All sensitive areas within the county are identified on a sensitive areas map, 
located at the planning office. If a property owner intends to grade or clear land within a 
sensitive area or its buffer, he must conduct a special study that identifies the resource, 
how it will be impacted, and how those impacts will be mitigated. As mentioned above, 
mitigation ratios are either 2:1 or 1:1, depending on the wetlands classification. If the 
landowner chooses, he may participate in an approved mitigation bank.
In addition to the regulatory program. King County has an extensive non- 
regulatory Wetlands Preservation Program. This program includes land acquisition, site
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management. Current Use Taxation (a tax abatement for protecting wetlands), and public 
education. Funding for the program comes from a variety of federal, state, local, and 
private sources.
Pitkin County, Colorado
Pitkin County, which includes the City of Aspen, regulates development in
riparian and wetland areas through its zoning ordinance. Though the Land Use Code has 
protected riparian and wetland areas since the 1970’s, three subsections specifically 
referring to water quality were added in 1988. These mandate that water temperature not 
be raised along the watercourse, that pristine water quality o f cutthroat trout streams be 
maintained, and that development maintain existing biological conditions for streams and 
lakes affected.
Generally, the ordinance prohibits development within riparian, shoreland, and 
wetland areas. Specifically, no development is allowed within 20 feet of the mean 
identifiable high water mark. This setback is enforced as the minimum, with a maximum 
of 150 feet. In extenuating circumstances, the Board of County Commissioners (BCC) 
may require a greater setback. Bridges, roads, utility crossings and other structures such 
as irrigation devices are permitted provided that no practical alternative exists. In 
addition, if no hazard free building site is available on the lot, and a permit is denied, the 
applicant can petition the Board of County Commissioners for relief. This is referred to 
as the “takings hearing” and to date, no applicant has been denied a reasonable use of his 
property. Thus, the county pre-empts any legal challenges to the ordinance.
Areas of local and state interest are mapped by the County, and require a special 
permit. This permit, known as a 1041 Review, protects areas with significant wildlife
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resources (as well as wildfire and geologic hazard areas). Depending on the extent o f the 
resources, this permit can be handled administratively or by the Planning and Zoning 
Commission/BCC.
MODEL FOR MISSOULA
It is important to note that the author did not solely create each component of this 
model. Instead, 1 served on a team that created the zoning ordinance and the subdivision 
regulations. My role was to research what other communities were doing, and report the 
results to the workgroup, and to aid in drafting the zoning regulations. The creation of 
the model for Missoula, proposed in this paper, was a group effort put forth by people 
with particular areas of expertise. This type of work program is a classic example of the 
role of the Planner. The Planner is often a project manager, bringing together the 
particular skills necessary to create a land use development standard.
In this case, soil scientists provided the data necessary to define “areas of riparian 
resource”, Mary Crofts, the trails coordinator for Missoula provided the data needed 
related to trail construction, Philip Maechling, Senior Plarmer for Missoula, provided 
project management and the zoning expertise, and City Attorney, Jim Nugent, provided 
legal advice.
This model employs zoning regulations as the centerpiece, and is augmented by a 
plan for open space acquisition, public education, and Advanced Identification (ADID) 
mapping. As noted above, the zoning ordinance is the result of a team of individuals, and 
has been adopted by the City of Missoula. The additional components require action by 
the City Council and voters. Though a detailed mapping component is beyond the scope 
of this paper, it serves as a foundation fi*om which to build.
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Zoning & Subdivision Regulations
The police powers granted to municipalities provide the means of regulating 
development in riparian areas through the use of zoning and subdivision regulation. 
Following the work mentioned above, the City of Missoula adopted an “overlay” zoning 
district that regulates development in “areas of riparian resource.” The zoning standards 
are specific to the resource, and do not closely resemble any of the communities that were 
surveyed in connection with this paper.
ORDINANCE NUMBER
AN ORDINANCE TO ESTABLISH A RIPARIAN RESOURCE ZONING DISTRICT 
THAT WOULD BE CONSISTENT WITH PROPOSED CITY SUBDIVISION 
STANDARDS FOR AREAS OF RIPARIAN RESOURCE, AS DELINEATED IN 
ATTACHMENT A.
BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY OF MISSOULA:
THAT the City of Missoula recognizes the uniqueness and importance of areas of 
riparian resource;
THAT the development regulations in the City of Missoula be consistent with regard 
to areas of riparian resources in zoning and subdivision regulations;
THAT construction activities in areas of riparian resources are subject to the 
standards adopted as described in attachment A; and
THAT Attachment A is part of this ordinance.
Severabilitv. If any section, subsection, sentence, clause, phrase or word of this 
ordinance is for any reason held to be invalid or unconstitutional, such decision 
shall not affect the validity of the remaining portions of this ordinance. The Council 
hereby declares that it would have passed this ordinance and each section, 
subsection, sentence, clause, phrase and words thereof, irrespective of the fact 
than any one or more sections, subsections, sentences, clauses, phrases or words 
have been declared invalid or unconstitutional, and if for any reason this ordinance 
should be declared invalid or unconstitutional, then the remaining ordinance 
provisions will be in full force and effect.
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PASSED by a Aves. Naves and Absent vote and 
APPROVED by the Mayor this day of December . 1994.
ATTEST: APPROVED:
Martha L. Baker Daniel Kemmis
City Clerk Mayor
(SEAL)
ATTACHMENT A
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RIPARIAN RESOURCE ZONING DISTRICT
BACKGROUND
Riparian resources provide protection from river channel changes, protection of 
riparian habitat and associated fish and wildlife, protection of water quality and 
quantity, flood control, bio-diversity forage, recreational uses and a visually 
attractive environment. Educational opportunities in Missoula’s riparian areas may 
lead to a greater understanding, and thus, greater protection and enhancement of 
these valuable resources.
This Zoning District is a functional district with standards that would trigger inquiries 
when construction is proposed in or through what may be considered a riparian 
area. A functional definition for riparian areas will protect the area of riparian 
resource which will vary in width. Functional standards are proposed. Areas of 
Riparian Resource represent a very small percent of the land area of the City of 
Missoula. A map generally locating major areas of riparian resource is available at 
OGD for reference. Not all areas within the City of Missoula are shown on this 
map. Areas of riparian resource are typed by site specific soil, habitat and 
community types. All other unmapped riparian resources and buffer areas which 
meet the definitions contained herein are subject to these standards.
AREAS OF RIPARIAN RESOURCE
(1) PURPOSE: The intent of this section is to ensure that no construction, as 
defined in this document, shall be approved which is determined by the governing 
body to be unsuitable by reason of flooding, inadequate drainage, soil and rock 
formations with severe limitations for development, severe erosion potential, 
unfavorable topography, damaging to areas of riparian resource, or any other 
feature likely to be harmful to the public health, safety and welfare of the future 
residents of the City of Missoula. More specifically, it is the intent of these 
regulations to ensure the following:
(A) That areas of riparian resource remain available to support diverse 
and productive aquatic and terrestrial riparian systems and habitats 
and protect water quality:
(B) That stream channels and banks are protected;
(C) That areas of riparian resource are preserved to act as an effective 
sediment filter to maintain water quality;
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(D) That areas of riparian resource shall be protected to preserve large, 
woody debris that is eventually recruited into a stream to maintain 
riffles, pools and other elements of channel structure and further to 
provide shade to regulate stream temperature;
(E) That areas of riparian resource shall be preserved to promote
floodplain stabiiity;
(F) That the public interest in the quality and quantity of surface and
ground waters shall be protected;
(G) That standards for development of land in areas of riparian resource
are site-specific, allowing for flexibility for development while
maintaining the integrity of these areas;
(H) That development within the riparian buffer area protects and
maintains the integrity and function of areas of riparian resource.
(i) That deveiopment may include educational, cultural and recreational
facilities, where it conserves the riparian resource, and meets the 
goals of the Comprehensive Plan.
(J) That the area of riparian resource shall be preserved to promote the
high quality of life in the City of Missoula which depends in part on 
high quality of water, a healthy and visually attractive natural
environment, and ample recreational opportunities in proximity to and 
within the City of Missoula. In general, the interest in resource 
conservation shall prevail.
(2) DEFINITIONS
AREA OF RIPARIAN RESOURCE - Area of riparian resource means a 
stream, wet meadow, woody draw, wetland or other body of water and land 
containing any of the habitat or community types listed in Appendix "A", and 
an adjacent buffer area.
BUFFER AREA - An area of varying width extending from the edge of a 
stream, wet meadow, woody draw, wetland or other body of water and land 
containing any of the habitat or community types listed in Appendix “A", 
where development may have a negative impact on wildlife habitat, water 
quality and quantity, fish, or other aquatic resources.
CONSTRUCTION - Cutting, moving and filling of earthen material that 
results in a travel-way for motorized and non-motorized vehicles or the site 
for a structure.
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ESTABLISHED ROAD - An existing access or haul route for vehicles that is 
passable under one or more of the following circumstances:
(A) As is;
(B) With clearing of windfall or small woody vegetation;
(C) With surface blading;
(D) With replacement of stream crossing structures and drainage
structures that were removed to restrict access; or
(E) With removal of constructed access barriers.
OTHER BODY OF WATER - Ponds and reservoirs greater than 1/10th acre 
that do not support fish, and drainage systems, discharging directly into 
streams, pond or other surface water. Swimming pools. Irrigation ditches 
and water bodies used solely for treating, transporting, or impounding 
pollutants shall not be considered surface water.
POND - A body of water encircled by wetland vegetation. Wave action is 
minimal, allowing emergent vegetation to establish.
SI DECASTING - The act of moving excess earthen material over the sides 
of a road during road maintenance operations or excavation for structural 
improvements.
STREAM - A natural watercourse of perceptible extent that has a generally 
sandy or rocky bottom of definite banks and that confines and conducts 
continuously or intermittently flowing water.
TRAIL - A path designed for non-motorized transportation.
WET MEADOW - A herbaceous wetland on mineral soil. Generally, wet 
meadows occur in seasonally flooded basins and flats. Soils are usually dry 
for part of the growing season.
WETLANDS - Those areas that are inundated or saturated by surface or 
groundwater at a frequency and duration sufficient to support, and under 
normal circumstances do support, a prevalence of vegetation typically 
adapted for life in saturated soil conditions. Wetlands include marshes, 
swamps, bogs, and similar areas.
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WOODY DRAW - Areas that support woody vegetation, such as tall shrub 
and tree species, in small intermittent and ephemeral drainages. The 
vegetation is a result of higher moisture availability than the surrounding 
area. The duration of surface water, however, is shorter than that of other 
streamside riparian areas (e.g. cottonwood and dogwood communities)
(3) MANAGEMENT PLAN: In order to meet the purposes outlined in Purpose
(1), a management plan must be submitted with the development proposal for 
approval or approval with conditions, or denial by the Planning Director.
Management plan elements -  Areas of Riparian Resource: The plan shall include, 
but not be limited to, the following:
(1 ) A vegetation map showing the following:
(a) location of vegetation types listed in Appendix A.
(b) buffer area
(c) drainage
(2) A description of the following:
(a) abundance of vegetation types listed in Appendix A;
(b) contribution of the type to stream bank stabilization;
(c) susceptibility of soil in the type to compaction;
(d) contribution of the type in preventing erosion;
(e) contribution of the type to fish and wildlife habitat, including big 
game species, upland game bird species, non-game bird species, 
fisheries, and threatened or endangered species.
(3) A mitigation plan outlining how the area of riparian resource will be 
restored or enhanced. The plan shall include, at a minimum, the 
following:
(a) Proposed disturbance of the area of riparian resource
(b) Alteration, Enhancement and Restoration Plan.
(c) Planting Plan
(d) Streambank Stabilization Plan
(4) A maintenance and monitoring plan outlining how the area of riparian 
resource will be cared for after occupancy. The approved 
management plan may not be altered without permission from the 
Planning Director.
(5) A management plan shall not be required for construction on a parcel 
if it is mutually agreed that none of the construction will take place 
within or will impact the area of riparian resource.
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(4) CONSTRUCTION PROHIBITION:
(A) Construction is permitted in the riparian area under Sections 6. 7 and 
8 below only when the applicant engages in a compensatory 
mitigation project with the goal of no net loss of riparian area. The 
applicant shall submit a detailed mitigation plan, as outlined above, 
for restoration and/or replacement of the area of riparian resource. 
The Planning Director must approve the mitigation plan and, when 
possible, mitigation completed before construction begins in the area 
of riparian resource.
(B) Except as provided in Sections 6, 7 and 8 below, no construction 
shall be approved which is determined to be wholly within an area of 
riparian resource. Construction proposed for sites which encompass 
portions of areas of riparian resource shall provide for protection of 
the resource specific to the area as recommended by staff and 
approved by the Planning Director.
(C) Proposed construction for sites which encompass areas of riparian 
resource shall place development outside the area of riparian 
resource. No improvements of any kind, shall be approved which are 
within the area of riparian resource, except for those improvements 
which are outlined in the management plan and as approved by the 
Planning Director. The area of riparian resource may be availat)le to 
the development for purposes of determining density allocations and 
to satisfy the requirement for a common area.
(5) ROAD CONSTRUCTION IN THE RIPARIAN AREA: No proposed road 
shall be approved for construction if located in an area of riparian resource unless 
the road is for the purpose of crossing a stream, gaining limited access to a body of 
water, or maintaining existing roads for flood control, and is outlined in a 
management plan approved by the Planning Director. In the event that any roads 
are constructed, the following restrictions shall apply:
(A) The intentional sidecasting of road material into a stream, lake, 
wetland, or other body of water during road construction or 
maintenance is prohibited. The following additional standards shall 
apply to roads in these areas:
(1) Effective erosion and sedimentation control practices shall be 
conducted during all clearing, construction or reconstruction 
operations;
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(2) Road fill material shall not be deposited In the area of riparian 
resource or In such a location or manner so that adverse 
Impacts will result to the area.
(B) The following guidelines for placement and construction of roads shall 
be considered In areas of riparian resource but may be waived with 
the consent of the Planning Director.
(1) Roads shall be located on the fringes of areas of riparian 
resource, rather than through them. In the event it Is 
necessary to route a road through an area of riparian 
resource, then routes shall be chosen based on the avoidance 
of negative impact to sensitive environmental conditions;
(2) Roads should not be constructed in areas where soils have a 
high susceptibility to erosion which would create 
sedimentation and pollution problems during and after 
construction.
(3) Roads should not intrude into areas adjacent to open 
exposures of water, and should avoid scenic intrusion by using 
the existing contours for the road alignment and minimizing 
the use of fill.
(6) TRAIL CONSTRUCTION IN THE RIPARIAN AREA: Trails can be shared
or classified for specific use. Trails may provide opportunities for recreational, 
educational, aesthetic, experiential and transportation purposes. Trails have long 
term beneficial impact upon livability: improved air quality, less traffic congestion 
and access to open spaces. Trail design should reflect the character of the 
surrounding area. Various methods may be used to provide buffering, including 
trail location and physical buffers such as plants, distance, grade separation or 
other means, as deemed appropriate by the Missoula City Council.
DESIGN GUIDELINES STANDARDS FOR TRAILS:
(A) Opportunities for public or private access shall be consolidated to 
protect areas of riparian resource from excessive disturbance.
(B) Trails are to be limited to the size and extent necessary to maintain 
linkages and provide for safe, non-motorized transportation, as 
described in the Missoula Non-Motorized Transportation Plan.
(C) Define the function of the proposed trail, level of use, the potential 
impacts and the management strategy to mitigate any adverse effects on the 
area of riparian resource.
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(C) To serve safety and security, construction, landscaping, and signage 
shall clearly define the trail and mark the transition from public to private 
space.
(D) A mechanism shall be provided assuring continued maintenance of 
the trail.
(E) Removal or disturbance of riparian resource shall be minimized. To 
the greatest extent possible, existing landforms shall be preserved, including 
following natural contours and minimizing grading.
(F) No motorized vehicle is allowed within the area of riparian resource, 
except as necessary for maintenance, agricultural management, or safety.
(7) ALTERNATIVE COMPLIANCE
Construction plans shall, to the maximum extent feasible, comply with the 
provisions of this section. In a case where a development plan does not comply 
with the provisions of this section, the Planning Director or designated 
representative may approve the plan through alternative compliance for deviations 
from the standards where it meets the "Purpose" statement through mitigation 
efforts, and where it appears from the facts contained in the application, from 
information obtained by the Planning Director (and from evidence presented in a 
public hearing) that the strict application of this section would: 1) result in conflict 
with City Council policy, the Comprehensive Plan, or any adopted neighborhood 
plan; or 2) preclude provisions of identifiable benefit to the general public.
1. The Planning Director may grant alternative compliance for any 
development plan to preclude a conflict between the application of this 
section with adopted City Council policy if all of the following findings can be 
made:
a. The proposed development will not adversely affect the City of 
Missoula's Comprehensive Plan:
b. The proposed development conforms to the adopted 
neighborhood plan for the area; and,
c. There are no other feasible measures that can be taken to 
further minimize the potential adverse effect on the riparian 
resource and still avoid conflict with the substantially 
applicable provisions of City Council policy.
2. The Planning Director may grant alternative compliance to ensure the 
provisions of extraordinary benefit to the general public on making findings 
of overriding social and economic considerations in addition to the following 
findings:
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a. There are no feasible measures that further minimize the 
potential adverse effects on the riparian resource while still 
providing the extraordinary benefit.
b. The proposed development will not adversely affect the City of 
Missoula's Comprehensive Plan.
c. The proposed development conforms to the adopted 
neighborhood plan for the area.
(8). VARIANCE PROCEDURE: The Board of Adjustment may grant variances 
from the requirements of this section if it determines that strict compliance will result 
in undue hardship and when compliance with the regulations is not essential to the 
public welfare. The Board of Adjustment shall also consider the factors contained 
in the "Purpose" statement of this ordinance in determining whether the criteria to 
grant a variance have been met.
APPENDIX “A”
Missoula City RiparianA/Vetland Habitat & Community Types 
Coniferous Tree Tvoes
Grand fir/lady fern H.T.
Subalpine fir/bluejoint reedgrass (bluejoint reedgrass Phase)
Subalpine fir/bluejoint reedgrass (Canby's licorice Phase)
Subalpine fir/bluejoint reedgrass (dwarf huckleberry Phase)
Subalpine fir/sweetscented bedstraw H.T.
Subalpine fir/Labrador tea (bluejoint reedgrass Phase)
Subalpine fir/Labrador tea (Labrador tea Phase)
Subalpine fir/devil's club (fool’s  huckleberry Phase)
Subalpine fir/clasping-leafed twisted stalk (clasping-leafed twisted stalk Phase) 
Rocky Mountain juniper/red osier dogwood H.T.
Spruce/bluejoint reedgrass C.T.
Spruce/field horsetail H.T.
Spruce/sweet-scented bedstraw H.T.
Ponderosa pine/red osier dogwood H.T.
Douglas fir/red osier dogwood H.T.
Western red cedar/lady fern (lady fern Phase)
Western red cedar/oak fern H.T.
Western red cedar/devil’s club H.T.
Western hemlock/oak fern H.T.
Deciduous Tree Habitat Types
Russian olive C.T. (non-upland)
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Quaking aspen/bluejoint reedgrass H.T.
Quaking aspen/red osier dogwood H.T.
Quaking aspen/westem sweet-cicely H.T.
Quaking aspen/Kentucky bluegrass C.T.
Black cottonwood/red osier dogwood C.T.
Black cottonwood/Herbaceous C.T.
Black cottonwood/recent alluvial bar C.T.
Black cottonwood/western snowberry
WiUow Shrub Habitat Tvoes
Bebb willow C.T.
Drummond willow/bluejoint reedgrass H.T.
Drummond willow/beaked sedge H.T.
Drummond willow C.T.
Sandbar willow C.T.
Geyer*s willow/bluejoint reedgrass H.T.
Geyer’s willow/beaked sedge H.T.
Geyer’s  willow/C.T.
Whiplash willow C.T.
Non-Wiilow Shrub Habitat Tvoes
Mountain alder C.T.
Sitka alder C.T.
Bog birch/beaked sedge H.T.
Water birch C.T.
Red osier dogwood C.T.
Succulent hawthorn C.T.
Small leafed laurel/Holm’s Rocky Mountain sedge H.T. 
Shrubby cinquefoil/tufted hairgrass H.T.
Woods rose C.T.
Douglas’s spirea C.T.
Western snowberry C.T.
Sedge Habitat Tvoes
Water sedge (water sedge Phase)
Slender sedge H.T.
Mud sedge H.T.
Nebraska sedge H.T.
Beaked sedge H.T. (water sedge Phase)
Beaked sedge H.T. (beaked sedge Phase)
Beaked sedge H.T. (tufted hairgrass Phase)
Holms’s Rocky Mountian sedge H.T.
Short beaked sedge H.T.
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Non-sedae Habitat Tvoes
Redtop C.T.
Smooth brome C.T.
Bluejoint reedgrass H.T. 
Tufted hairgrass H.T. 
Common spikesedge H.T. 
Few-flowered spikerush H.T. 
Water horsetail H.T.
Northern mannagrass H.T. 
Baltic Rush H.T.
Canary reed H.T.
Common reed H.T.
Fowl bluegrass C.T. 
Kentucky bluegrass C.T. 
Hardstem bullrush H.T. 
Arrowleaf groundsel C.T. 
Common Cattail H.T.
For additional information on site types, classification, function and areas of riparian 
resource, see: The Classification and Management of Riparian and Wetland Sites 
in Montana, 1992. Montana Riparian Association, Montana Forest and 
Conservation Experiment Station, School of Forestry, University of Montana, 
Missoula, Montana 59812.
The definition of an “area of riparian resource”, as used in this ordinance, 
employs the typical criteria associated with riparian areas, such as streams, wetlands, and 
wet meadows. However, the definition goes one step farther, by identifying known 
riparian/wetland vegetation types and communities present in Missoula County. If the 
type of a vegetation type listed in the appendix is found on the property, the area falls 
within the boundaries of the overlay zone.
The protective buffer area is also considered to be an “area of riparian resource.” 
Rather than create an arbitrary distance, such as 200 feet, the ordinance prescribes a 
distance necessary to protect the resource. Such a provision places a greater burden on
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the Planning Director, as she must determine an appropriate buffer for each individual 
case. The benefit is that it brings to the ordinance a level of “common sense.” The 
community gets the right amount of buffer area to protect the resource, and the property 
owner gets to develop all of the property located outside the resource.
Public Education
Regulations may be effective at forcing people to respect riparian areas, but 
education will go much further toward earning their respect. The best way to protect a 
resource is to remove the desire to destroy it. If people understand the functions that 
these areas serve, they will be more likely to want to protect the resource. With this in 
mind, the following is proposed for the City o f Missoula Riparian Resource Education 
Program:
Media campaign
In cooperation with various local and state agencies, the City should develop a newspaper 
insert for the Missoulian and the Missoula Independent. The insert would be included 
with the Sunday newspaper and contain information about the benefits of riparian areas, 
the existing protective regulations, and resources for more information. The inserts 
would also be condensed into a brochure for publication throughout the region.
Interpretive sites along trails
A significant portion of the zoning regulations pertain to the construction of trails in areas 
of riparian resource. The trail system in Missoula is well used, and often follows stream
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corridors. Educational interpretive displays should be set up in areas where the trail goes 
through or near areas of riparian resource. The displays should point to high quality 
areas, those that have been restored, and those that remain degraded due to development.
Acquisition
In 1995, the City of Missoula narrowly voted to not approve a $2.5 million dollar 
bond to be used to acquire open space. Following an aggressive educational program, 
voters may be persuaded to approve such a bond in the future. In the meantime, other 
means are available to acquire areas of riparian resource, including subdivision exactions 
and acquisition of conservation easements.
First, as part of each new subdivision, Montana law requires that 1/9^ of the land 
area must be dedicated to the City or County for park purposes. The City is not required 
to develop these parks for active use, such as soccer fields. Instead the City can require 
that all, or a portion of, the 1/9* of land to be dedicated be areas of riparian resource.
Conservation easements should be pursued by the City itself, and through a 
partemship with area conservation groups, including the Nature Conservancy, Five 
Valleys Land Trust, Audubon Society, and others.
Grants
The US HP A provides grants for the reduction of non-point source pollution 
through Section 319 of the Clean Water Act. These grants, which generally require a 1/3 
matching participation by the City/County, can be used to acquire property and 
improve/reconstruct riparian areas. The grants are also available for study projects.
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Mapping
Included in the zoning regulations adopted by the City of Missoula is the 
provision of a protective buffer. The ordinance does not provide for a specific buffer 
width for protecting the resource. Instead, the buffer is to be determined on a case by 
case basis, and is defined by the extent necessary to protect the area of riparian resource. 
The concern with such a provision is that a land owner does not know in advance how 
large of an area is unavailable for development.
Standard buffer widths of a specified distance face political opposition.
Developers may complain that more land is being taken out of the market than necessary, 
while conservationists assert that valuable resources are not being protected. Further, the 
court system has found performance standards based on arbitrary figures invalid.
Variable width buffers offer a politically, legally, and ecologically defensible solution. 
However, manually determining buffer widths based on soil, slope and land cover can be 
time consuming and costly. The model chosen in this paper, and adopted by the City of 
Missoula, uses the variable width buffer approach
For the study undertaken here, a variety of GIS software applications were used to 
determine a variable width buffer for the Missoula urban area. A pollution detention time 
model by Phillips was selected (Phillips). This model, the riparian buffer delineation 
equation (RBDE), measures the effectiveness of a buffer at removing pollutants from 
runoff, as compared with a reference buffer. Effectiveness is gauged as a function of soil 
hydrological features, land cover, and topography. RBDE is given as follows (Xiang, 
1993):
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Bi/B, = TbH-r = (nb/iv)® «(LbÆ,,)̂ (Kb/K,)“ “(Sb/Sr)-® ’(Cb/Cr)
Where the subscripts b and r refer to the proposed buffer and the reference buffer, 
respectively. B is the effectiveness buffer ratio; T is an index of relative detention time 
for a given imposed flow; n is the Manning roughness coefficient; L is the buffer width;
K is saturated hydraulic conductivity, which is equal to permeability as given in US soil 
surveys; s is slope; and C is soil moisture storage capacity, which is obtained by 
multiplying available water capacity by profile thickness above a seasonal high water 
table or confining layer. Each of these values is given in the US soil survey (Xiang,
1993).
Because buffer width delineation is the desired end, the equation must be altered 
to yield the following (Xiang, 1993):
Lb = p*^Lr[(n/nb)"^(K/KbfWsbf\C/Cb)]'^
In the above equation, p represents the buffer effectiveness ratio. For this project, 
that ratio was assumed to be 1, yielding a width neither too great nor too small. A 
Manning roughness coefficient of 0.45 was selected for the proposed buffer, a figure 
obtained from a study on routing surface water runoff (Engman).
A reference buffer must satisfy two criteria. First, it must be able to effectively 
remove sediment from runoff under normal conditions. Second, the buffer should 
represent typical soil conditions for the study area. Based on these criteria, a buffer 
having a soil moisture capacity (C) of 6.7 inches; saturated hydraulic conductivity (K) of
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1.3 inches/hr; a buffer width (L) of 120 feet; a Manning roughness coefficient (n) of 0.41 
(based on riparian forest floor cover); and a slope (s) of 6%. These figures are consistent 
with conditions in the area (Xiang, 1993).
Calculation of the proposed buffer required data to be obtained from local 
sources. A digital soils map was obtained from the Office of Community Development 
(CCD) in Missoula. The physical soil properties (C and K) to be attached to the soils 
map were obtained from the Missoula Area Soil Survey. Slope was calculated based on 
existing elevation data available within the University of Montana Forestry Resource 
Analysis Lab.
Through a series o f overlays and analysis, a map containing values for C,K, and s, 
for each parcel (polygon) was created. This data was exported to FoxPro 2.6 database 
program, where database calculations allowed the above mentioned equation to be solved 
for each polygon. This resulted in corresponding buffer distance values for each parcel. 
Next, an additional overlay was carried out to associate buffer distance with the 
intersecting streams. Finally, using the BUFFER command in PC ARC/INFO, a buffer 
from each stream was generated based on the applicable distance value.
PC ARC/INFO was chosen to solve this problem based principally on two factors. 
First, the buffering and overlay functions provide a simple, yet effective, means of 
generating variable width buffers. Second, and most important in this case, is that 
ARC/INFO is the most widely used GIS package by both private and public sector land- 
use planners.
The PC version o f ARC/INFO, employed in this project, lacks the ability to 
calculate slope via the module TIN, available on the Unix version. Because of this, a
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slope map with classes had to be created in another software package, IDRISI. 
Furthermore, the use of slope classes, instead of continuous slope values, decreases the 
accuracy of the model. This problem could be overcome using the Unix version of 
ARC/INFO. A second problem was that due to extreme variations in the physical 
properties o f certain soil types, values are not given in the soil survey and must be 
determined on a site by site basis. In this project, a standard, albeit arbitrary, buffer width 
of 36 meters was chosen.
The resulting map (Figure 2) identifies the approximate buffer area that will be 
required to protect the area of riparian resource. The map is approximate and 
conservative in nature, meaning that the buffer areas shown likely cover a larger area 
than would be required to protect the resource. This allows the landowner to either 
accept the advanced buffer area, or hire staff to define a buffer area specific to his/her 
site.
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Conclusion
Federal and state protection o f riparian and wetland areas is disjointed and fails to 
adequately address the resource. Laws such as the Federal Clean Water Act and the 
Montana Natural Streambed and Land Preservation Act address portions of the resource, 
but suffer from limited funding and a scope that misses riparian areas that may be of local 
importance. Although the overall health of riparian areas relies on the health of the entire 
watershed, local protection programs offer an approach that will more effectively protect 
the resources important to the locality.
As I began to research local wetland and riparian area protection programs, I expected to 
find most communities using a variation of the Clean Water Act Section 404 permits. 
Though many communities do use a similar approach as the Corps of Engineers, the 
programs varied widely. Some relied entirely on zoning, while others employed a broad 
array of strategies. Although the riparian environment serves a similar function in each 
community, the political environments vary widely. Each community adopted a program 
that addressed the resource while reflected the goals of its citizenry.
Laws and funding mechanisms that affect local residents should be created, adopted, 
implemented and regulated by the local citizens. In order to succeed, a law or program 
must be supported by a majority of the citizens which it affects.
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Protecting riparian and wetland areas requires a quiver of tools, ranging from laws to 
education, funding to research. Each tool serves a purpose, and none can do the job 
alone. A city or county can’t pass a set of regulations requiring private individuals to act 
in a certain way, and expect the problem to be solved. Community leaders must engage 
the citizenry and determine the level of interest in protecting natural resources. The 
community must also lead by example -  purchase property and easements, make a 
concerted effort to educate the public. The locality must ensure that the policies and 
actions that it itself undertakes meet the goals of protecting the resource. A local 
government that doesn’t follow its own rules, and adopts policies that harm the resource, 
undermines the program, as well as their own credibility.
As a community looks at protecting riparian areas, the leaders of the program 
must start from a solid foundation. The first step is to gauge public interest in the natural 
environment generally. A public education campaign should follow. The drafters of the 
protection program must know the capacity of their citizenry for regulation, and their 
willingness to pay to protect riparian areas.
Most people will understand the need to maintain and improve our natural 
environment. The key is clearly identify the resource, and match the level of protection 
with the goals of the citizens.
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A ppendix A.
Telephone Survey
1. How would you rate the importance of riparian resource protection in your community 
compared with other land-use planning activities such as transportation, economic 
development, housing, and other natural resource planning?
2. What has been the reaction from the community?
3. Who proposed the regulations (citizens, special interest groups, staff, governing body, 
other)?
4. How would you rate the effectiveness of the ordinance in protecting riparian areas 
from development?
5. Have there been difficulties in administering the ordinance?
6. Is there a standard procedure for processing applications?
7. What changes would you propose to make the ordinance more effective?
8. Have there been any significant changes made to the ordinance?
9. Since the ordinance was enacted has development occurred that has destroyed or 
degraded riparian areas?
10. Has development occurred that has enhanced riparian areas?
11. Have the regulations been challenged legally? What results?
12. Does the city/county pursue other methods for protecting riparian areas, such as 
conservation easements or fee-simple purchase?
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